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EDITORIAL

The changing face of Medicine

Simon Paul Attard Montalto

The Editorial Board retains the copyright of all material published in the Malta Medical Journal. Any reprint in any form of any part will require 
permission from the Editorial Board. Material submitted to the Editorial Board will not be returned, unless specifically requested.

Many years ago, we had written an article, published in the 
MMJ, that highlighted the advances that had occurred in 
Paediatrics during the preceding ten years or so.1 Now that we 
are in the twilight of our careers and on the cusp of retirement, 
we can re-visit this topic with a retro-telephoto lens in 
combination with a generous dollop of nostalgia.

Prof Simon Paul Attard Montalto
Editor, MMJ

Department of Paediatrics,
The Medical School,

Msida, Malta
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As a fresh houseman (now a foundation doctor 1), I 
would have admitted several adults with ischaemic 
heart disease on a daily basis. These patients would 
be given intravenous hydration, adequate analgesia 
and bed rest. All the guidelines based on STEMI, non-
STEMI, etc.2, simply did not exist, let alone emergency 
percutaneous coronary intervention (PCI) or 
thrombolysis,2 followed by alleviation of symptoms 
and rapid discharge from hospital. Our typical ‘MIs’ 
went home after a few weeks in hospital for slow 
rehab in the community.

Ultrasound and CT scanning had been around for a 
few years3,4, but I witnessed the advent of MRI 
scanning, later PET and ‘clever’ labelled isotope scans 
of various forms and modalities. Many of these 
imaging techniques, such as MRI, were initially ‘niche’ 
or restricted to certain narrow domains, yet are now 
used in all corners of medicine and surgery. Whereas 
a simple X-ray sufficed for most orthopaedic 
complaints, it is now not uncommon to MRI-scan 
everything that moves! Advances in oncology, 
endocrinology, diabetes . . . the list goes on and on . . 
. have been astounding. Refinements in care have 
been supported by new investigations, assays, 
gizmos (e.g. smart-readers for glucose monitoring5), 
delivery devices and an entire field of Interventional 
Radiology.6 ‘Clever’ targeted medications have been 
developed in all pharmacological fields including 
chemotherapy, radioisotopes, biologicals, . . . etc, etc. 
The MAB family of drugs alone, i.e. those ending in 
‘mab’ (monoclonal antibodies), have increased 
astronomically since their introduction during the 
early part of the millennium!7

In Neonatology, surfactant8 to name just one drug, 
revolutionised the morbidity of premature babies: in 
the pre-surfactant era (my time!) neonatal senior 
house-officers (BST1 or 2 equivalents) were up all 
night intubating and re-intubating tiny tracheae, 
followed by repeatedly inserting chest drains to 
relieve air leaks as a consequence of the severity of 

RDS without surfactant, coupled with the 
barotrauma that was commonplace with early, crude 
pressure-driven ventilation techniques. The morning 
hand-over listed the number of chest drains inserted 
(usually several!), whereas nowadays most Resident 
Specialists in Neonatology are required to carry out 
this procedure very infrequently, such that many are 
not confident to do so!

Surgical techniques for both children and adults 
across the board have also changed drastically and, 
increasingly, supported (or taken over?) by artificial 
intelligence-driven methodology. Advances and 
additions in vaccinology (not just for children but 
expanded to include the elderly, pregnant women, 
etc.), Public Health and, dare I add, the management 
of a pandemic have all materialised during my 
working lifetime.

The jack of all trades – ‘Generalists’ – have become a 
rare species, replaced by superspecialists that in some 
cases are restricted to single-disease consultants. A 
healthy mix of doctors with different skill sets that can 
work symbiotically with one another is probably the 
ideal. Genetics is the buzz-word in nailing a diagnosis 
for so many diseases and, in many cases, a particular 
gene mutation will determine treatment options and 
outcome. Indeed, the influence of genetics in patient 
management cannot be underestimated and will only 
continue to increase.

Ultimately, all of the above – by no means 
comprehensive review – of changes in medicine over 
40 years or so have dramatically improved the 
options for patient care. Thankfully, this has not 
always been at the expense of the humane side of the 
caring profession, although it has increased the cost 
of healthcare tremendously. Inevitably, there is a 
price to pay for ever-improving Healthcare and this 
needs to be accepted and budgeted for by the 
powers-that-be. I look forward to the new changes 
over the next 40 years...!
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Corinthia Group Prize in 
Paediatrics for 2025

The Corinthia Group Prize in Paediatrics for 2025 was 
awarded to Dr Nathaniel Mercieca, who obtained the 
highest aggregate mark over the combined 
examinations in Paediatrics in the fourth and final year 
of the undergraduate course. Whilst offering our 
congratulations to Dr Mercieca, we would also like to 
congratulate all those who performed admirably during 
the undergraduate course in Paediatrics. In the 
accompanying photograph, Dr Mercieca is seen 
receiving her prize from Professor Simon Attard 
Montalto, Head of Paediatrics. Finally, the Academic 
Department of Paediatrics and Medical School remain 
indebted and are extremely grateful to the Corinthia 
Group for their ongoing support.
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Background
End-of-life (EoL) decisions are challenging for doctors. They 
involve legal and ethical dilemmas, coupled with personal 
values. In 2016, a local study was carried out on the views of 
doctors on some EoL decisions. This study is a follow-up study, 
with a greater focus on advance care planning and related 
issues, which were not sufficiently addressed in the first study.

Methods
A mixed methods approach was used. An online questionnaire 
was distributed electronically to doctors and collected: 
demographic details of participants; the philosophy of life of 
the individual; training needs in palliative care; personal views 
and experiences on particular EoL issues. The necessary 
ethics approval and organizational approvals were obtained.

Results
195 doctors replied giving a response rate of 15.1%. Hence, 
caution needs to be applied in interpreting the data, despite a 
positive non-responder analysis. 142 doctors [72.8% (95%CI 
66-78.9)] felt the need of further training in EoL care. For 
withdrawal/withholding of treatment, 129 doctors (66.1% 
(95%CI 59-72.8)) did not feel safeguarded. In the case of the 
doctrine of double effect for treatment intensification, 129 
doctors [66.1% (95%CI 59-72.8)] did not feel safeguarded, 
whilst for advance care planning 122 doctors [62.5% (95%CI 
55.4-69.4)] did not feel safeguarded. Issuing a DNR order was 
the least concerning since 103 doctors [52.8% (95%CI 45.1-
59.5)] did not feel safeguarded in this regard.

Conclusion
Despite agreeing with various EoL practices, most doctors felt 
they were not medico-legally safeguarded and welcomed 
further training in EoL care.

Dr Jurgen Abela
MD, MSc (Pall.Care), FRCGP(UK)

Primary HealthCare,
Floriana, Malta

Hospice Malta,
St Venera, Malta

Dept. of Family Medicine,
University of Malta,

Msida,Malta
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Maltese doctors and their views 
on End of Life issues

Jurgen Abela



Doctors, in various specialties of work, have to care 
for patients at the end of life (EoL). In these 
situations, taking difficult decisions is often an 
arduous task. This has long been recognized.1 The 
views of doctors on various aspects, especially EoL 
care, are crucial to shape and mould the future care 
of patients within our health system. A study carried 
out in Malta in 2016 had reported that 90.2% of 
doctors were opposed to euthanasia but did not 
delve into end of life care issues and the comfort or 
discomfort with which doctors approach these 
issues.2

The objectives of this study were to:

  ● To document and update the views of 
doctors on various issues on EoL care.

  ● To assess whether there is a need for 
training in EoL care.

  ● To analyze whether doctors feel 
safeguarded with practices they agree on.

  ● To put forward ways to address any issues 
which might arise from this study.

EoL care encompasses a multitude of issues 
including, for example: withdrawing and withholding 
of treatment (WDWH); do not resuscitate orders 
(DNR) and palliative sedation (PS). Each topic very 
well deserves an in-depth study and review on its own 
merits. This study was primarily concerned with 
highlighting the views of doctors on various issues 
relating to Eol, and whether doctors felt safeguarded 
when dealing with this subject.

MATERIALS AND METHODS

A questionnaire was constructed based on a previous 
study carried out locally by the author in 
2016.2 Certain important aspects of care, not covered 
by the previous study, were included. The 
questionnaire was then reviewed by colleagues for 
validity and reliability.

The questionnaire was primarily quantitative in 
nature and allowed for comments in various sections. 
Thus, a mixed methods approach was used. The 
questionnaire was divided into four sections: 
demographic details and working experience; 
philosophy of life and its importance in EoL care; 
experience with EoL care and lastly, EoL issues. Each 
time participants were asked about a particular EOL 
issue, they were asked whether they ever practised it 
themselves; whether they agreed with it and whether 
they felt safeguarded. Their responses were 
classified along a 4-point Likert scale.

The questionnaire was distributed electronically to 
all doctors within the following organisations, after 
due approval was obtained: Mater Dei Hospital 
(MDH); Gozo General Hospital (GGH); Mount Carmel 
Hospital (MCH); Primary HealthCare (PHC); St Vincent 
De Paule Hospital (SVPR); Karin Grech Hospital (KGH); 
Sir Anthony Mamo Oncology hospital (SAMOC); The 
Association of Private Family Doctors (APFD) and the 
Malta Association of Public Health Medicine 
(MAPHM). Before contacting the doctors, Faculty 
Research Ethics Committee (FREC) approval (MED-
2022-00063) was sought and granted.

The questionnaire contained an introductory letter, 
explaining the aims of the study and an electronic link 
using Microsoft Forms® link to participate in the 
study. It was accepted that by clicking on the link, the 
doctor was consenting to participate in the study

The collection period was arbitrarily set for three 
weeks from when the email shot was sent. The period 
was deemed suitable so that anyone wanting to 
participate could participate. No reminders were sent 
since these were deemed to be intrusive by the 
author.

The data was collected on Excel® V 16.67 and 
elaborated using SPSS® V 28.2. Statistical analysis 
was carried out using a non-parametric approach. In 
the event of a low response rate (<20%), a non-
responder analysis was planned accordingly.

RESULTS

The results are presented in two main sections:

  ● Quantitative section

  ● Thematic analysis of responses

Quantitative Analysis

Basic Demographic details

In total, 195 doctors replied to the questionnaire. 
This gave an overall response rate of 15.1%. This low 
response rate implied that the findings needed to be 
interpreted with caution. Due to the low response 
rate, a non-responder analysis was carried out (Table 
1). The only possible comparable participant 
characteristic for such analysis was the specialty of 
practice. However, when compared to the general 
medical population as listed on the specialty register 
of March 2023, there was no significant difference 
noted [Χ(2)((9, n=192) =16.029, p=0.0988)]. The age 
and gender distribution of the respondents is 
summarized in Figure 1, whilst Figure 2 shows 
current stage of the respondents in their career. In 
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Observed Expected Expected (%)

Anaesthesia 13 21 11

Emergency Medicine 16 9 5

Family Medicine 73 73 38

Geriatrics 8 6 3

General Medicine 25 25 13

General Surgery 15 11 6

Haem&Onc&PallMed 9 6 3

Obs&Gynae 8 14 7

Paediatrics 8 10 5

Public Health 7 9 5

Psychiatry 10 8 4

192 192 100

Total analysed was 192, since 3 responders were classified in Other specialties

Table 1 Non-responder Analysis

Figure 1 Age and Gender distribution of respondents

Figure 2 Stage of Career of Participants. BST - Basic Specialist Trainee; FY - Foundation Year doctors; GP - General 
practitioner; HST - higher specialist Trainee; PGP - Principal General Preactitioner; SGP - Senior General Practitioner



line with FREC recommendations, data aggregation 
and analysis was carried out in a manner to avoid 
identification of individuals.

Philosophy of Life (POL) & EoL experience

160 doctors [82% (95%CI 75.9-87.2)] identified their 
philosophy of life as Roman Catholic and 148 doctors 
[75.9% (95%CI 69.3-81.7)] doctors regarded their 
philosophy of life as important or very important in 
taking EoL decisions.

143 doctors [72.8% (95%CI 66-78.9)] admitted that 
they would benefit from further training in this area. 
The three most common areas that doctors felt they 
needed more training in were communication with 
patients and relatives; pain (and symptom) 
management and dealing with ethical issues.

EoL Issues and views

Doctors were asked for their views on a variety of EoL 
practices, including:

  ● Do Not Resuscitate orders (DNRs)

  ● Withdrawing and withholding of treatment 
(WDWH treatment)

  ● Intensifying analgesia with the aim of 
reducing pain - doctrine of double effect 
(DD)

  ● and Advance Care Planning (ACP)

Participants were asked if they ever conducted such 
practices and whether they agreed with them in 
principle. Their responses are summarized in Table 2. 
They were also asked if they felt medico-legally 
safeguarded with respect to such practices. Their 
response is summarized in Table 3. Palliative sedation 
(PS) is a practice that was agreed to by 181 doctors 
(93.3%, 95%CI 88.9-96.4).

Thematic Analysis

For each of the four EoL issues studied, the 
participants were asked for their comments and 
personal criteria used on the specific issues. Their 
responses are summarized below, structured 
according to the issue, and applying thematic analysis 
to the various comments received.

DNR

For DNRs, the over-riding issues were the fraility of 
the patient and the low functional status at the time 
of such decision/discussion. The presence of 
comorbidities and multi-organ involvement was also 
mentioned. One of the more important aspects 
however was the irreversibility (or not) of the 

situation. Lastly the responsibility, felt by doctors, in 
undertaking a DNR order was clearly shown by a 
particularly striking comment – coming from the 
surgical field – where it was pointed out that in case 
of a patient with a DNR order who is undergoing a 
surgical procedure, such DNR needs to be lifted for 
24 hours post-operatively.

Intensification of analgesia (doctrine of double effect)

The overall concept here was the quality of life and 
comfort of the patient, which for most doctors 
always came first and foremost. Although a large 
majority of doctors agreed with the concept of 
intensification of analgesia to address the quality of 
life of the patient, most respondents felt more 
comfortable with such practice at the EoL. Finally, the 
presence of a serious irreversible medical condition 
and the symptom burden of the patient were other 
considerations put forward by doctors.

Withdrawal and Withholding (WDWH) of treatment

In this issue, discussion with family and patient was 
frequently mentioned and deemed to be crucial. 
There was an interesting comment from a doctor 
working in Emergency, who actually pointed out that 
some EoL practices are linked together, for example, 
if someone is on a DNR order, he/she would 
‘automatically’ be candidate for WDWH treatment. 
Finally, the issue of balancing useful treatment with 
useless invasion of the patient was mentioned by 
various doctors.

Advance care planning (ACP)

This could be initiated once there is a clear, serious, 
and irreversible condition. Communication skills are 
very important in this situation. A change of heart by 
patients was also put forward as an issue/challenge in 
this area. Many doctors mentioned the fact that 
although they are always aware of the need of ACP, 
the individual patient in front of them affects 
whether they feel comfortable to put forward this 
issue or not.

A common theme was present pervasively 
throughout all the study was the need of doctors, to 
highlight the legal implications of these issues and 
have a (safe) framework within which they can work. 
Quoting just two of the many responses:

“A clear, well defined legal framework for advanced 
care planning will assist patients and physicians when 
considering end of life care” (Consultant, Medicine)

“… There needs to be a drive to entrench palliative 
care into law to safeguard the practitioner and 
encourage compassionate care” (Consultant, 
Paediatrics)

Malta Medical Journal, 2025; 37(3) 9
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Table 2 Experience and Views on medical issues

Table 3 Investigation frequency and outcome by group 

Question Yes % [95%CI], (n) No % [95%CI], (n)

DNR

Did you ever discuss?
84.1% [78.2-88.9]

(164)
15.9% [11.1-21.8]

(31)

Do you agree? 98.5% [95.6-99.7]
(192)

1.5% [0.3-4]
(3)

WDWH treatment

Did you ever WD/WH treatment
81% [74.8-86.3]

(158)
19% [13.7-25.2]

(37)

Do you agree? 94.9% [90.8-97.5]
(195)

5.1% [2.5-9.2]
(10)

Intensification of analgesia (doctrine of double effect)

Did you ever intensify analgesia?
66.2% [59-72.8]

(129)
33.8% [27.2-41]

(66)

Do you agree? 88.7% [83.4-92.8]
(173)

11.3 % [7.2-16.6]
(22)

Advance Care Planning (ACP)

Did you ever discuss ACP?
51.8% [44.5-59]

(101)
48.2% [41-55.5]

(94)

Do you agree with ACP? 93.8% [89.5-96.8]
(183)

6.2% [3.2-10.5]
(12)

Medicolegally safeguarded Medicolegally not safeguarded
Total

Safeguarded

Total
Not 

Safeguarded

Question
Very much 

safeguarded
Appropriately 
safeguarded

Not 
safeguarded

Absolutely not 
safeguarded

DNR
2.6%

(5)
45.1%

(88)
47.7%

(93)
4.6%

(9)
47.70%

(95%CI 40.5-54.9)

52.30%
(95%CI 45.1-

59.5)

WD/WH treatment
0.5%

(1)
33.3%

(65)
60.5%
(118)

5.6%
(11)

33.80%
(95%CI 27.2-41)

66.10%
(95%CI 59-72.8)

Intensification of 
analgesia (DD)

1%
(2)

32.8%
(64)

52.8%
(103)

13.3%
(26)

33.80%
(95%CI 27.2-41)

66.10%
(95%CI 59-72.8)

Implementing ACP
2.1%

(4)
35.4%

(69)
49.7%

(97)
12.8%

(25)
37.5%

(95%CI 30.6-44.6)

62.50%
(95%CI 55.4-

69.4)

Abiding to ACP 2.6%(5) 34.9%(68) 51.3&(100) 11.3%(22)
37.5%

(95%CI 30.6-44.6)

62.5%
(95%CI 55.4-

69.4)



Another important theme which came out was the 
need for further training in palliative care, as 
highlighted by 72.8% of respondents. Quoting one 
Resident Specialist in Surgery response:

“… It is much needed. I feel that it should be 
introduced as part of training as regards how to deal 
with end-of-life patients and how to manage them 
humanely”

DISCUSSION

EoL decisions are difficult and at times leave doctors 
in uncomfortable positions. Unfortunately, the low 
response rate of this study should always be kept in 
mind when interpreting the findings of this study.

Palliative Sedation (PS) is defined as the “the 
monitored use of medications intended to induce a 
state of decreased or absent awareness 
(unconsciousness) in order to relieve the burden of 
otherwise intractable suffering in a manner that is 
ethically acceptable to the patient, family and 
healthcare providers”.3 The strong response agreeing 
with this practice (93.3%) shows that there is a 
willingness from doctors to use every possible tool to 
alleviate distress in patients

An area frequently overlooked in EoL care is the need 
for doctors to be trained in dealing with these 
situations, irrespective of their specialty of practice. 
Consequently, it is high time that all specialist 
training programmes have an obligatory component 
which addresses these areas. Locally, as far as is 
known, only the specialist training programme in 
family medicine has an obligatory rotation in 
palliative medicine.4  The lack of training in this area 
has also been documented in other countries.5

The main objective of this study was to explore the 
more common ethically challenging practices and the 
medico-legal comfort with which doctors deal with 
them. All four ethical dilemmas reviewed ie DNR, 
ACP, WDWH and DD, are accepted medical practices 
and were agreed upon and supported by most 
doctors locally (see Table 2).

However, the study has shown that a large majority of 
doctors do not feel safeguarded abiding by these 
practices, despite agreeing to them (see Table 3). The 
reasons for such situations are myriad. It can be 
argued that one of the major factors affecting this 
conundrum is the confusing definitions which 
pervade the literature.

The position paper issued by the European 
Association of Palliative Care (EAPC) in 2016 is thus 

welcome. It properly defined practices and shed 
some light on the literature.6 In this position paper, 
Non-Treatment decisions are defined as “withholding 
or withdrawing medical treatment from a person 
either because of medical futility or at that person’s 
voluntary and competent request.” NTDs in fact do 
not hasten death but “rather accept death as a 
natural phenomenon through omission of 
ineffective, futile, very burdensome or unwanted life 
prolonging procedures”.6,8

In the light of such definition, the 
term passive euthanasia frequently (and erroneously) 
associated with such concepts is indeed 
inappropriate since euthanasia involves a process 
which leads to ending the patient’s life. This is being 
clarified since unfortunately, there are instances, 
even in certain texts, where the term passive 
euthanasia is mistakenly used to describe Non-
treatment decisions.7 This concept of NTDs falls 
perfectly in line with the ideas put forward by Pope 
Francis and the need to restrain what he calls 
“therapeutic obstinance” in EoL care.9

Another possible reason for such quandary – i.e. 
agreeing to a medical practice but feeling medico-
legally unsafe - might lie in a slow-to-adapt local legal 
system. However, it can be argued that a legal 
response to alleviate this quandary might not be the 
best response. This is because the legal process is 
usually cumbersome and not adept to the possibility 
of changes in line with the dynamic process related to 
an illness or changing wishes of the patients. Such 
need of flexibility came out clearly in the thematic 
analysis. In addition, the legal process might remove 
the individual doctor-patient approach which is 
fundamental to dealing with such situations. This 
conundrum might also reflect the difficulty which 
doctors experience in starting conversations needed 
to discuss such decisions.7

Trying to find a way forward to address this situation is 
important. The Recommended Summary Plan for 
Emergency Care and Treatment (ReSPECT) adopted by 
the Resuscitation Council of UK,10 is a plan to facilitate 
discussion on DNR. This can be used as an example for 
the process to be used as a way forward, even for 
other areas. Whatever process is chosen to facilitate 
any type of ACP, it must be based on communication 
with the patient and adopting an individual approach, 
as opposed to a purely legal approach commonly 
associated with a living will. Policy makers should also 
be cognizant of the fact that such individual approach 
must take into consideration the fact that patients do 
not exist only in secondary care, but in a variety of 
contexts including the community, private hospitals, 
old peoples’ home and geriatric hospitals, and that the 
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data needs to be shared by all professionals involved in 
the care of patients. We must also not allow 
paperwork and form-filling to substitute effective and 
timely communication. Otherwise, we will run the risk 
of ending in a situation as happened with the Liverpool 
Care Pathway, where care of patients became 
secondary to meeting targets and filling of 
forms.11 Further to this, there needs to be a greater 
awareness, openness and readiness to discuss these 
issues in public fora to raise awareness and de-mystify 
misconceptions. As stated by one of the participants:

“End of life care is something we do not think about 
while we are still young and healthy. However, 
accidents can happen and people can suddenly find 
themselves in a position where they cannot take 
decisions. It would be ideal if everyone can be helped 
to think and plan ahead. There needs to be a 
mentality as well as a culture change as well amongst 
Maltese people in order for this to happen!
…” (Consultant, Geriatrics)

In the local context, there is a need of a discussion on 
how to formulate easy-to-use and readily available 
frameworks, to allow the adoption of these four 
pivotal medical practices (i.e. DNR, NTDs, DD, and 
ACP). This should be high on the national agenda. The 
role of the Malta Medical Council as a guarantor of 
such frameworks could be useful to allow serenity of 
practice to our doctors.

Strengths and Limitations

This study was meant to take a detailed snapshot of 
the ideas of doctors on various EoL issues and 
whether they felt safeguarded adopting accepted 
practices at EoL. Certainly, to carry out an in-depth 
analysis of each individual EoL issue covered, a 
different methodology would have been more 
appropriate. This study was not meant to present all 
the ramifications possible for each EoL issue.

The study tried to include as many doctors as 
possible. This was achieved by tapping on all 
government run health entities and beyond. The low 
response rate detracts from the robustness of the 
findings, but it is a well-known fact that electronic 
surveys tend to have the lowest response 
rate.12 However, the response rate was similar to 
other local electronic surveys.13 The fact that no 
reminder was sent might have also affected the 
response rate. On a positive note, the non-responder 
analysis showed that the population sampled was 
representative of the general medical population. 
The fact that the study was devised using a mixed 
methods approach allowed for a better 
understanding of the issues involved.

CONCLUSION

The low response impacted the robustness of 
findings, but the majority of respondents were in 
favour of practices such as DNR, NTDs, DD, and ACP. 
Unfortunately, most participants did not feel 
medico-legally safeguarded when implementing 
these practices. This could detract from optimal 
palliative care in various settings at the EoL. There is 
a need of further training in this area. A concerted 
and rational effort is needed to address this 
situation. Frameworks which are flexible and 
adaptable for a variety of contexts, including 
secondary care, primary care, old people’s home and 
geriatric care, need to be drafted to address the 
lacunae in these four medical practices namely 
DNRs, NTDs, DD and ACP. Finally, there needs to be 
more local awareness about these four practices 
and the issues which prevent them from being 
properly implemented. They are pivotal to deliver 
proper dignified medical care for patients and 
should be given priority on the national agenda.
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Background
Pressure injuries are potentially preventable.  They are caused 
by unrelieved pressure causing damage to underlying tissue 
via pressure, friction or shearing movements.  Pressure injuries 
are a cause of morbidity and mortality in the elderly 
population. Elderly patients transferred to acute hospitals are 
at an increased risk for pressure injury development.
Methods
A retrospective observational study design was adopted.  
Data was collected from iSOFT and the patients’ medical file.  
The population studied were patients who returned to SVP 
from MDH between the 1st November 2022 and the 
14th February 2023. Data was analysed using SPSS 27.0.
Results
Over 106 days of the study period, 56 patients were referred 
for acute care.  Of these, 19.64% (n=11) developed new 
pressure injures. The mean length of stay was 9.892 days.  
The incidence of pressure injuries varied between different 
departments (Medicine – 18.5%, Surgery – 8.3%, 
Orthopaedics – 66.7%, Urology 25%, Vascular, Neurology, 
Ophthalmology and Gynae - 0%).  Patients admitted under 
Orthogeriatrics for a fracture femur had an 80.0% incidence of 
developing new pressure injuries.  The sacral area was the 
most common site.  Most pressure injuries were of Grade 1 
(n=7).  There was a weak but statistically significant correlation 
between duration of stay and the development of ulcers (rs= 
.36, n = 56, p = .006).  Documentation of pressure injuries was 
absent from the medical notes and inconsistent in the nursing 
notes.
Conclusion
Prevention is cost effective, results in shorter hospital stays 
and improves the patients’ morbidity, mortality and quality of 
life.  Greater efforts at preventing pressure injuries in this 
specific population are warranted.
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Pressure injuries are caused by pressure that goes on 
unrelieved for long enough to cause damage to any 
underlying tissues. Most of the time this happens in 
areas of bony prominences. There are also episodes 
in which the pressure is caused by a medical device-
related pressure. Their degree will range from non-
blanchable erythema to deep ulcers with extension 
into a bone. Three mechanisms of injury have been 
described: pressure, friction and shearing 
movements.

Pressure injuries are a leading cause of morbidity and 
mortality in the elderly.1 Preventing pressure injuries 
from developing has been shown to be both cost 
effective and to improve the patients’ quality of 
life.2-4 Patients who are transferred to an acute 
general hospital carry an increased risk of developing 
pressure injuries unless preventive measures are 
implemented early on during their admission.5 It has 
been anecdotally noted that a number of patients 
residing at St Vincent de Paul Long Term Care Facility 
(SVP) who were referred to Mater Dei Hospital (MDH) 
for acute care, returned to SVP with a number of 
sores. Patients referred from SVP to MDH are 
generally frail and may have a number of 
predisposing factors that facilitate the development 
of pressure injuries.

This study aims at quantitatively analyse the 
development of pressure injuries in SVP residents 
who are transferred to MDH for acute care.

METHODOLOGY

Data was collected retrospectively using iSoft and 
the patients’ medical records. All patients re-
admitted to SVP from MDH during the period 
1st November 2022 to 14th February 2023 had their 
file analysed by the researchers for the development 
of new pressure injuries during their admission at 
MDH.

The data collected included the patient’s age, gender, 
reason for referral, MDH department, duration of 
stay, development of pressure injuries, degree and 
sites. We also looked at the medical and nursing 
notes to identify any documentation available.

The data was then analysed using Microsoft Excel for 
descriptive statistics and SPSS24.0 for analytical 
statistics. Significance was achieved when p=0.05 
with a confidence interval of 95%

Ethical clearance for this study was obtained from 
the SVP Medical Director. All data was stored in a 
password protected online Excel sheet. Password 

was available only to the researchers. No patient 
identifying data was collected.

RESULTS

Over the study period (106 days) a total of 56 
patients returned to SVP from MDH. Two of these 
patients were referred twice and one patient was 
referred three times. This results in a total number of 
52 individual patients who were referred to MDH for 
acute care.

The age of the patients ranged between 57 years and 
93 years with a mean of 79.29 years, median of 82 
years and a mode of 80 years.

Table 1 shows the total number of days in MDH and 
the average stay for the whole population of our 
study and for male and female patients respectively. 
The range of stay was between 1 and 51 days with a 
mean of 7.89 days and a mode of 2.0 days.

Our study showed an overall incidence of 19.64% for 
the new development of pressure injuries in patients 
admitted for a period of acute care from long term 
care. Systematic reviews have shown a prevalence of 
0.3%-46% for pressure injuries in the aged with an 
incidence of 0.8-43%.8 These wide-ranging values are 
the result of the heterogeneity of the studies 
included in the systematic review.9

48.2% (n=27) of the patients were admitted under 
Medicine. The reasons for referral varied and 
included status epilepticus, acute severe asthma, 
profound hyponatremia, hypomagnesemia, 
confusion, bilateral pulmonary embolism, stroke, 
renal biopsy, pneumonia and chest pain. Five of these 
patients (18.5%) developed pressure injuries.

Surgical admissions (21.4%)(n=12) consisted of a mix 
of emergencies and elective surgeries. Cases 
included lower GI bleeds, RIH repair, descending 
colon perforation, cholecystolithiasis, nephrectomy, 
transurethral resection of a bladder tumour and 
elective colonoscopy. Only one (8.3%) of these 
patients developed a pressure injury.
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Total 
population

Males Females

Number of 
patients

56 28 28

Total number
of days

442 274 168

Average 
number of days

9.892 9.785 6.0

Table 1  Days spent in MDH



Vascular admissions (7.1%) (n=4)were all for elective 
procedures – trans-positioning of a brachio-cephalic 
fistula, angioplasty of the right AV fistula, fem-pop 
graft and a left hallux amputation. None of these 
patients developed a pressure injury despite their 
already compromised vascular status.

Six patients (10.7%) were admitted for orthopaedic 
procedures – 5 with hip fractures and 1 for a total 
knee replacement. 4 (80%) of the 5 patients admitted 
following a hip fracture developed pressure injuries 
during their acute stay. 3 out of these four developed 
multiple pressure injuries (sacrum and heel). The 
patient admitted for a total knee replacement 
developed no sores. All 5 patients with a hip fracture 
were also under the care of orthogeriatricians.

One of the four (25.0%) of the patients admitted 
under Urology developed a sacral pressure injury.

None of the patients under Ophthalmology (n=1), 
Gynae (n=1) or Neuro (n=1) developed any pressure 
injuries during their stay at MDH.

The above findings are summarised in Table 2, 
whereas Table 3 shows the average length of stay 
per department.

In all of the cases, no notes relating to pressure 
injuries could be identified in the medical notes. 
Nursing notes, on the other hand, were not 
consistent. For example, a patient may be 
documented to be suffering from a sacral sore on 
one day, only for the sore not to be documented on 
the following day and then be again documented 
after another day. In some cases, the sore was not 
documented in the nursing notes but note was 
made of the type of dressing being used.

Analytical statistics showed a significant correlation 
between duration of stay and the development of 

sores. Nonparametric correlation analysis using 
Spearman’s rho was weak (rs= 0.36, n = 56, p = 0.006).

DISCUSSION

pressure injuries in the elderly are common but 
potentially preventable. Preventing pressure injuries 
from developing is cost effective and will have a 
positive impact on the patient’s morbidity, mortality 
and quality of life.

The deleterious effects of pressure injuries have 
been well documented in the literature. They are 
known to cause pain and interfere with the patient’s 
mobility and social activities.6 pressure injuries have 
also been associated with negative emotional and 
social impacts.7

Our study showed an incidence of 19.64% for the 
new development of pressure injuries in patients 
admitted for a period of acute care from long term 
care. None of these patients had pressure injuries 
prior to their admission for acute care. Systematic 
reviews have shown a prevalence of 0.3%-46% for 
pressure injuries in the aged with an incidence of 0.8-
43%.8 These wide-ranging values are the result of the 
heterogeneity of the studies.9

The population of this study is at a much higher risk 
of developing pressure injuries that the average 
older person. Most will be extremely frail, have 
limited mobility (which may become worse after 
they sustain a fracture), may have significant loss in 
their sensory abilities and may be unable to 
reposition themselves with ease. A number will also 
suffer from cognitive impairment and may be unable 
to communicate discomfort or pain in a verbal way. 
All these factors increase the risk for these patients 
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Patients
 admitted

Patients 
developing 

pressure injuries

Medical 27 5 (18.5)

Surgical 12 1 (8.3)

Ortho 6 4 (66.7)

Vascular 4 0

Urology 4 1 (25)

Ophth 1 0

Gynae 1 0

Neuro 1 0

Average length of stay in days

Medical 5.24

Surgical 11.67

Ortho 10.17

Vascular 11.0

Urology 5.0

Ophth 1.0

Gynae 10.0

Neuro 4.0

Table 2  Development of pressure injuries per department Table 2  Average length of stay per department



to develop a pressure injury unless preventive 
measures are in place from the very start of their 
acute hospital stay.10

Our study demonstrates an extraordinarily high 
incidence of pressure injuries in patients referred 
after suffering a hip fracture. These patients are the 
ones who will have become immobilised because of 
their injury. Moreover, many times their operation is 
repeatedly postponed for one reason or another. This 
results in prolonged fasting periods which will have a 
negative impact on the patient’s nutritional status. 
Frequently turning these patients may be difficult 
because of the pain they experience with each 
movement. Appropriate mattress provision may not 
always be timely. Patients referred from SVP to MDH 
following a hip fracture are automatically seen by 
Orthogeriatricians from the medical point of view.

On the other hand, it is remarkable that none of the 
Vascular patients, despite their inherently 
compromised peripheral circulation, have 
developed any pressure injuries. Studies may need 
to be conducted to identify differing practices 
between the Vascular and Orthopaedic 
departments.

The lack of notes in all the medical notes is of concern 
as is the inconsistent documentation in the nursing 
notes. This could result in pressure injuries being 
overlooked. It could also be that the acute setting is 
not geared towards the prevention of pressure 
injuries and, therefore, their importance may not be 

acknowledged serious enough to merit a review and 
a note in the medical file.

A risk assessment that aims to identify at risk 
patients at A&E level is important. This should include 
a thorough history and examination and should 
identify potentially correctable factors.11 This risk 
assessment needs to be followed by regular follow-
up to monitor the patient’s clinical condition with 
particular attention to factors that may increase the 
risk of developing pressure injuries. The skin needs to 
be inspected daily so that any pressure-induced 
changes are identified as early as possible. Validated 
risk prediction scales such as the Waterlow scale or 
the Norton and Braden Scale may also be used to help 
identify those at risk.12 It is essential that such a risk 
assessment is performed as early as possible during 
the patient’s trajectory in acute care. This is because 
pressure injuries are known to develop withing hours 
and, therefore, waiting for the patient to be admitted 
to the ward to perform the risk assessment might be 
already too late for some of these frail patients.13

Attention needs to be given to areas of skin that 
more likely to be the site of development of pressure 
injuries. These are usually sites were thin skin overlies 
a bony prominence. Figure 1, taken from Best 
Practice Statement (Wounds UK, 2012) graphically 
described the areas that are common sites for 
pressure injuries.14

The three major mechanisms that contribute to the 
formation of pressure injuries are pressure, shearing 
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Figure 1  Common sites for pressure ulcers (taken from Best Practice Statement, 2012)



forces and friction. As shown in figure 1, the area 
most likely to develop a pressure injury will depend 
on the positioning of the patient. Continuous 
pressure will compromise the blood supply to the 
underlying tissue leading to hypoxia and possibly 
necrosis. This process will be much faster in those 
with an already impaired blood supply, for example, 
patients with peripheral vascular disease.15

Other mechanisms of skin injury include skin rubbing 
against clothing or bedding. Shearing forces also 
come into play such as when the end of the bed is 
elevated. A patient may because of this position, slide 
on a bed sheet with resultant shearing forces. This in 
turn causes rupture of blood vessels because of inter-
tissue plane movements. This rupture may lead to 
impaired blood supply and possibly necrosis.13

It has been estimated that the treatment of pressure 
injuries costs the UK NHS 3.8million GBP per 
day.16 and may prolong a patient’s hospital stay with 
about 10 days.17 Prevention of pressure injury is, 
therefore, cost effective and can result in shorter 
hospital stays.

LIMITATIONS

This study only investigated a period of 106 days. 
Larger studies may give a clearer picture of the 
situation. Only patients from one site (SVP) were 
included in the study. Further studies to analyse the 
development of pressure injuries in elderly people 
living in nursing homes or in the community and 
admitted to MDH would give a clearer picture. The 
patients included in our population are the frailest of 
patients. This may have had a strong bearing on the 
results. Our data collection did not include frailty 
levels.

RECOMMENDATIONS

  ● Setup of a working group between SVP and 
MDH to identify practices that can be 
improved to help reduce the number of 
pressure injuries in SVP patients referred to 
MDH for acute care

  ● Provision of more in-house services at SVP 
to decrease the number of patients needing 
transfer to MDH

  ● The introduction of risk stratification and 
preventive measures at A&E level.

  ● Avoidance of postponement of orthopedic 
operations.

  ● Review of the work practices in the 
Orthogeriatric department.

  ● Larger studies to decrease the bias 
introduced by small numbers.

  ● Regular reviews by nutritionists to ensure 
proper nutrition in at-risk individuals

CONCLUSION

Patients residing at SVP are among the frailest in the 
country. For a variety of reasons, their risk of 
developing pressure injuries is inherently higher than 
average. This is further compounded when they are 
referred to MDH for acute care. Pressure injury 
prevention has been shown to be possible with 
proper care. Prevention is cost effective, results in 
shorter hospital stays and improves the patients’ 
morbidity, mortality and quality of life. Greater 
efforts at preventing pressure injuries in this specific 
population are warranted.
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Purpose of study
This study aimed to assess the prevalence of intimate partner abuse 
amongst pregnant women attending the Perinatal Mental Health Clinic 
in Malta and were diagnosed with an antenatal or postnatal depression 
and/or anxiety disorder. Moreover, the socio-demographic variables 
associated with intimate partner abuse were also investigated.

Methodology
In this study, a survey research design using self-reported 
questionnaires was used after getting the necessary approvals. The 
questionnaire used, was an adapted version of the World Health 
Organisation (WHO) “Violence Against Women Structured Interview”, 
which was modified and translated into Maltese by Debono in 2015, 
using the WHO translation protocol.

Results
In total, 100 mothers were eligible to participate. A total of 40 out of the 
85 participating women (47.05%) reported one or more acts of 
psychological, verbal, physical or sexual abuse by their intimate partner 
during pregnancy. Out of the 40 abused women, 13 women (22.50%) 
reported one type of abuse, while 33 women (77.50%) reported more 
than one type of abuse. Verbal abuse (42.00%) and psychological 
abuse (39.00%) were the most common types of reported abuse during 
pregnancy, followed by physical (13.00%) and sexual abuse (12.00%). 
Using cross tabulations, the Pearson’s Chi-square test examined the 
association between intimate partner abuse and several socio-
demographic variables.

Conclusion
Intimate partner abuse during pregnancy is a worldwide problem. This 
study confirms that mothers suffering from an antenatal or postpartum 
depression and/or anxiety disorder are at a higher risk of experiencing 
intimate partner abuse during pregnancy.

Significance
Little is known about the prevalence of partner violence in pregnant 
women suffering from a mental health disorder. This study will aim to 
find out the prevalence of partner violence in such population. 
Moreover the socio demographic variable will give us more knowledge 
about risk factors related for experiencing partner abuse during 
pregnancy.
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Intimate partner violence refers to any behaviour 
within an intimate relationship that causes physical, 
psychological or sexual harm to those in the 
relationship.1 Intimate partner abuse against women is 
a serious global problem due to its negative 
consequences on the woman’s physical and mental 
health.2 In a study done by the World Health 
Organisation (WHO) in 2005, revealed that the 
incidence of physically abused pregnant women was 
more than 5 in 11 of the 15 countries studied.3 The 
lowest figure was 1% in Japan, and the highest was 
28% in Peru. Moreover, it was found that in over 90% 
of women, the reported abuse was carried out by the 
biological father of the child. The majority of those 
who reported being beaten during pregnancy had 
experienced physical abuse by the same partner 
before being pregnant.3 A Maltese study conducted in 
2015 at the general obstetric wards amongst women 
after giving birth found that 22% of all mothers were 
exposed to one or more acts of domestic abuse.4 This 
implied that 1 to 2 out of every 5 women had 
experienced partner abuse during pregnancy.

A meta-analysis conducted by Taillieu & Brownridge in 
2010, found that intimate partner abuse during 
pregnancy is more common than many of the medical 
conditions pregnant women were routinely screened 
for. Moreover, this study concluded that although 
pregnancy was found to be a protective period for 
some women, it was clearly a period of increased risk of 
abuse for a significant proportion of pregnant women.5

The antenatal period provides a good opportunity for 
identifying women suffering from intimate partner 
abuse, because in this period, pregnant women may 
be more open to discuss partner abuse and may be 
more ready to make changes in order to protect their 
unborn baby.6 For many women, their pregnancy 
period, may be their only point of contact and follow 
up with healthcare professionals.7

The mental health consequences of intimate partner 
abuse are extensive. Several studies, conducted 
across multiple countries, suggested there is a high 
prevalence rate of intimate partner abuse amongst 
women suffering from a mental disorder.8,9 Moreover, 
Golding in 1999, found out that the severity and 
duration of physical partner abuse was related to the 
frequency and severity of depression.8 A review 
which examined post-traumatic stress disorder 
(PTSD) among victims of domestic abuse, similarly, 
reported that the intensity of symptoms was 
associated with the extent, severity and type of 
abuse.10 Limitations highlighted in these studies 
included; focusing only on perinatal depressive 
disorder and not on the full range of perinatal mental 

health disorders; not specifying the time period 
partner abuse was experienced and for including 
studies that did not use validated mental health 
screening tools.

MATERIALS AND METHODS

The research aim of this study was to assess the 
prevalence of intimate partner abuse amongst 
pregnant women attending the Perinatal Mental 
Health Clinic and diagnosed with an antenatal or 
postnatal depression and/or anxiety disorder. 
Moreover, the socio-demographic variables 
associated with intimate partner abuse were also 
to be investigated. Another objective of this study 
was to compare the data generated with the data 
documented as per a previous study done in Malta 
by Debono.4

Study design and participants

In this study, a survey research design using self-
reported questionnaires was used after getting the 
necessary approvals. The questionnaire used in this 
study, was an adapted version of the WHO “Violence 
Against Women Structured Interview”, which was 
modified and translated to Maltese by 
Debono.4 using the WHO translation 
protocol.11 Although, the WHO tool was already 
tested for reliability and validity in local12 and 
international studies13, the questionnaire used in the 
study by Debono4, was re-tested using Test-Retest 
Reliability and Face and Content Validity methods.

The survey was divided into two sections. Section 1 
consisted of seven questions which cover the 
emotional, physical and intimate health in a 
relationship. The purpose of this section was to 
identify those mothers who are experiencing 
intimate partner abuse during the pregnancy. 
Participants were considered to be victims of 
intimate partner abuse if they responded “Yes” to 
one (or more) of the questions listed in this section. 
Section 2 contained nine demographic questions 
about the participant and her partner.

Eligible criteria for participants included women aged 
18 years of over, have the mental capacity to consent 
for participation and who can read and write in 
English and/or Maltese.

Data collection

All women attending for their visit with the Perinatal 
Psychiatrist at the Perinatal Mental Health Clinic, 
between February 2021 and May 2021, were invited 
to participate if they met the inclusion criteria. 
Eligibility was determined by the Perinatal 
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Psychiatrist leading the clinic as mental capacity to 
participate in the study was performed for every 
mother attending for a consultation at the clinic. 
Once consent was obtained the women completed 
the self-administered questionnaire.

Ethical considerations

Permission was obtained from the Director of the 
Department of Psychiatry, Consultant Perinatal 
Psychiatrist. Maltese Health Ethics Committee (HEC) 
and from Sheffield Hallam University Research Ethics 
Committee. The ethical considerations in this study 
were based on the Nuremberg Code 14, the Helsinki 
Declaration15 and the WHO ethical guidelines on 
researching violence against women.15

To ensure autonomy, all participants were given 
detailed and comprehensive verbal and written 
information required to make an informed decision 
regarding their involvement in the research. A 
written consent form was not required as filling out 
the questionnaire signified consent. Moreover, all 
participants were informed that their contribution 
was on a voluntary basis and that they were free to 
accept, refuse or withdraw from the study at any time 
during the research process. To ensure 
confidentiality, participants were assured that no one 
except for the investigator would have access to the 
data gathered from each survey. Anonymity was also 
ensured since all forms were coded numerically, so 
that only the investigator could trace the patients’ 
details, in case the participant disclosed that she or 
someone else was at risk of injury. Furthermore, 
privacy was safeguarded by providing participants, a 
private room to fill out the survey. Due to COVID-19 
pandemic restrictions, partners were not allowed to 
accompany the mothers for the appointments, hence 
this was an added precaution. Due to sensitive nature 
of the questionnaire, all the participants were asked 
by the midwife if they felt the need to discuss any 
personal issues, after filling out the survey. In 
addition, they were encouraged to take with them a 
leaflet produced by the local Commission on 
Domestic Violence, with local helplines should they 
feel the need to seek help later. To ensure safety for 
the participants, COVID-19 hospital protocols were 
followed at all times. In cases, were the questionnaire 
indicated a risk to the mother and/or children, the 
researcher discussed with the Consultant Psychiatrist 
and appropriate mitigation was taken.

DATA ANALYSIS

The data gathered from the surveys was inputted 
manually and analysed using the International 
Business Machines Corporation (IBM) Statistical 

Package for Social Sciences (SPSS) version 22 and 
Microsoft Office Excel (2019). The Pearson’s chi-
square test was used to assess the association 
between two categorical variables.

RESULTS

In total, 100 mothers were eligible to participate in 
the study. Out of these, 85 mothers completed and 
handed in the questionnaire. Therefore, this yielded 
a response rate of 85%.

Demographic characteristics of women and 
their partner

Digital Supplementary File 1 and 2 present the 
sociodemographic details of female and male 
participants, respectively. Most of the participants 
were between 31 and 35 years old. Most of the 
participants and their intimate partners were both 
Maltese. However, when comparing non-Maltese 
cohorts, the female to male ratio was 1:3. More than 
half of the participants (51%) were found to be 
married to their intimate partner, 26% claimed to be 
cohabitating with their intimate partner and 23% 
were single. 60% of all the women had obtained post-
secondary and tertiary education when compared to 
their partners (48%). With regards to employment 
status, 61% of the women and 87% of their partners 
were in a fixed employment. When assessing smoking 
habits, the majority of the women were non-smokers 
(52%) and only 15% smoked on a daily basis. On the 
other hand, 40% of their partners were non-smokers 
and 38% smoked daily. With regards to alcohol use, 
41% of the women reported that they did not drink 
any alcohol during pregnancy, 36% drank only 
occasionally and 2% reported to drink alcohol daily. 
When asked about their partner drinking habits, 40% 
reported that their partner does not drink any 
alcohol, 38% reported that their partner drinks 
alcohol daily and 13% reported that their partner 
only drinks occasionally. Regarding drug use, 92% of 
the women did not use any illicit drugs and only 2% of 
participants reported to use drugs occasionally. 
When asked about their partners’ habits, 85% 
reported that their partner never used any drugs, 2% 
reported the usage of drugs daily and 5% reported 
the usage of drugs occasionally.

Frequency and severity of intimate partner 
abuse during pregnancy

Frequency of intimate partner abuse during 
pregnancy defined by types of abuse

40 out of 85 women (47%) reported one or more acts 
of psychological, verbal, physical or sexual abuse by 
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their intimate partner during pregnancy. This implies 
that amongst the mothers attending the Perinatal 
Mental Health clinic, almost half of the mothers will 
experience some form of intimate partner abuse 
during their pregnancy. Out of the 40 abused women, 
13 women (23%) reported one type of abuse, while 
33 women (78%) reported more than one type of 
abuse. Amongst the 85 participants, verbal abuse 
(n=36, 42%) and psychological (n=33, 39%) were the 
most common reported types of abuse during 
pregnancy. Both physical (n=11, 13%) and sexual 
(n=10, 12%) abuse were experienced at lower 
frequencies.

Frequency of psychological intimate partner abuse 
during pregnancy

The most common reported act of psychological 
abuse was that partners insisted on knowing where 
the women were at all times (n=19, 22%), that their 
partner got angry if they spoke to other men (n=20, 
24%) and the restriction of finances (n=17, 20%). In 
contrast, a fewer number of women claimed that 
their partner restricted their contact with family 
(n=11, 13%), restricted their contact with friends 
(n=11, 13%) and that their partner expected their 
permission before seeking health care (n=10, 12%).

Frequency and severity of verbal intimate partner 
abuse during pregnancy

The most common type of verbal abuse reported was 
that of partners making women feel bad about 
themselves during pregnancy (n=30, 35%). 
Additionally, women reported they were humiliated 
by their partner in front of other people (n=20, 24%) 
and that their partner did things to intimidate or 
scare them on purpose (n=21, 25%). Moreover, 9 of 
the participants, reported that their partner had 
threatened to hurt either them or someone they care 
about (11%). 6 out of these 9 women, reported that 
this abuse occurred on many occasions.

Frequency and severity of physical intimate 
partner abuse during pregnancy

The most reported physical abuse included being 
pushed, shoved, or having their hair pulled (n=8, 12%) 
and that of being slapped or having things thrown at 
(n=10, 9%). Five mothers reported that they were 
kicked, dragged or beaten; 4 mothers reported that 
they were punched during pregnancy, 2 mothers 
reported being choked or burnt; 2 mothers reported 
being punched specifically in the abdomen and 1 
mother was even threatened with a weapon. Most of 
the physical abuse reported was experienced on 
many occasions.

Frequency and severity of sexual intimate partner 
violence during pregnancy

The most common sexual abuse reported by 
participants was that women participated in sexual 
intercourse because they were afraid of their 
partner’s actions in case of refusal (n=9, 11%). 
Moreover, 5 women reported they were forced to 
have sexual intercourse and 6 women reported they 
were forced to degrading activities against their will. 
The majority of the sexual abuse reported was 
experienced on many occasions.

Reported fear of partner

Sixty-two participants (73%) were never afraid of their 
intimate partner, while 15 mothers (18%) reported 
that sometimes they fear their partner. Four mothers 
(5%) reported feeling almost constantly scared and 4 
mothers (5%) reported they did not want to answer.

Cross tabulations

Association between demographic variables and 
intimate partner abuse during pregnancy

Thirty-three out of 85 women (39%) experienced 
some form of psychological abuse by their intimate 
partners. There was a larger percentage of females 
aged 25 years or less who were abused (30%) 
compared to not abused (10%); and a smaller 
percentage of females aged 31 years or more who 
were abused (42%) compared to not abused (64%). 
These percentage differences were significant 
(p=0.017). Moreover, 11 out of 85 women (13%) 
experienced physical abuse by their intimate partner 
during pregnancy. A large percentage of females who 
were abused were within the 20-25 years age group 
(45%). These percentage differences were significant 
as well (p=0.030). Hence, it can be summarized that 
psychological and physical abuse by intimate partners 
was more prevalent in the younger females than in the 
older ones. Mothers who experienced psychological 
(67%, p=0.023) and sexual abuse (60%, p=0.021) were 
found to be associated with a partner of age between 
26 and 35 years whilst mothers who experienced 
physical abuse (73%, p=0.001) were more likely to have 
a partner of age between 20 and 30 years old.

Women’s level of education was found to be 
significantly associated with psychological abuse. 
Women who had a primary, secondary or 
postsecondary level of education (85%) were found 
to be significantly more at risk of physiological abuse 
then compared to women with tertiary education 
(p=0.014). Women without a fixed job were found to 
be more associated with psychological partner abuse 
(55%, p=0.032). No fixed partner employment was 
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found to be related to a higher risk of psychological 
(18%, p=0.001), verbal (11%, p=0.035) and physical 
abuse (27%, p=<0.0001).

Women who reported physical abuse were more at 
risk of daily alcohol misuse during pregnancy (9%, 
p=0.027). Daily smoking habits in men were found to 
be significantly related to higher rates of 
psychological abuse (60%, p=0.006) and sexual abuse 
(80%, p=0.018). Partner’s daily use of drugs was 
found to increase the risk of psychological abuse (6%, 
p=0.008), verbal abuse (6%, p=0.001), physical abuse 
(18%, p=<0.0001) and sexual abuse (20%, p=<0.0001).

With regards to marital status, being single and living 
with partner out of wedlock were found to increase 
the risk of psychological abuse (p=0.006) and physical 
abuse (45%, p=0.036). Fear of their partner was 
found to be more prominent in women who suffered 
physical abuse (73%, p=<0.0001) and sexual abuse 
(90%, p=<0.0001) when compared to women who 
suffered from psychological (42%, p=<0.0001) and 
verbal abuse (50%, p=<0.0001).

Association between the prevalence of intimate 
partner abuse in the general pregnant population 
when compared to pregnant women diagnosed with 
a perinatal mental health disorder.

Pregnant women suffering from an antenatal or 
postpartum depression and/or anxiety disorder were 
found to be at a significant higher risk for all types of 
intimate partner abuse when compared to the 

general population of pregnant women (Table 1).

CONCLUSIONS

Intimate partner abuse during pregnancy is a 
worldwide problem. This study confirms that 
mothers suffering from an antenatal or postpartum 
depression and/or anxiety disorder are at a higher 
risk of experiencing intimate partner abuse during 
pregnancy. Moreover, young women with lower 
educational levels who are economically dependent 
on their partner and who are not married are at the 
highest risk of suffering from verbal, physical, 
psychological or sexual abuse. More needs to be 
done to identify pregnant mothers at risk of abuse at 
an early stage and offer the necessary interventions.

Knowing the prevalence and socio-demographic 
variables of intimate partner abuse are only the first 
step in developing and implementing new 
interventions to identify and respond early to such 
abuse. In fact, guidelines published by the WHO in 
201317 and the National Institute for Health and Care 
Excellence (NICE) in 201418, recommend that mental 
health professionals should screen for partner abuse as 
part of a comprehensive psychiatric clinical assessments 
and that they should be able to provide support and 
ensure safety when partner abuse is disclosed.

Due to the COVID-19 pandemic, the prevalence of 
intimate abuse reported in this study might have 
been more than predicted. Worldwide records from 
helplines, police forces and other service providers 
indicate an increase in reported cases of domestic 
abuse, mostly child maltreatment and partner abuse 
against women during the COVID-19 pandemic. 19
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Population Abused Not Abused Total p-value

Psychological Abuse
General

45
(15.30%)

252
(84.84%)

297
< 0.00001

Perinatal
33

(38.32%)
52

(61.17%)
85

Verbal Abuse
General

36
(12.12%)

261
(87.88%)

297
< 0.00001

Perinatal
36

(42.35%)
49

(57.65%)
85

Physical Abuse
General

8
(2.69%)

289
(97.30%)

297
0.04871

Perinatal
11

(12.94%)
74

(87.05%)
85

Sexual Abuse
General

5
(1.69%)

291
(98.31%)

296
0.000026

Perinatal
10

(11.76%)
75

(88.23%)
85

Any form of Abuse General
66

(22.23%)
230

(77.70%)
296 < 0.00001

Table 1  Association between the prevalence of intimate partner abuse in the general pregnant population when 
compared to pregnant women diagnosed with a perinatal mental health disorder
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Background
Deep brain stimulation (DBS) of the subthalamic nucleus (STN) 
is considered in patients with Parkinson’s disease (PD) when 
there is suboptimal control of motor symptoms. While effective 
at improving some of these symptoms, its effect on impulsive 
behaviour can be variable. This retrospective analysis 
examines the incidence of post-operative impulse control 
disorders (ICDs) in PD patients who underwent bilateral STN-
DBS surgery between January 2011 and December 2018.

Materials and Methods
A questionnaire based on the DSM-5 criteria was used for 
data collection.

Results
The patient cohort involved a total of 38 patients. 
Questionnaires were returned by 36 patients (95%). Seven 
patients (19%) fulfilled diagnostic criteria for ICDs, while six 
patients (17%) showed features of ICDs that did not fulfill 
diagnostic criteria.

Conclusion
A significant proportion of our patient cohort reported 
impulsive behaviour following STN- DBS surgery. This finding 
therefore warrants evaluation during the follow-up visits of 
such patients.
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Deep brain stimulation (DBS) of the subthalamic 
nucleus (STN) is a recognised treatment modality in 
the management of Parkinson’s disease (PD). The 
mechanism of action, although not yet fully 
understood, involves selective modulation of 
disrupted basal ganglia thalamocortical circuits and 
basal ganglia–brainstem projections, allowing closer 
to normal motor and non-motor network function.1

The primary indication for STN-DBS surgery in PD is 
disabling motor fluctuations and/or dyskinesias 
despite optimal medical therapy. Long-term results 
have confirmed substantial clinical improvement in 
medically refractory tremor, dopaminergic-
responsive motor and non-motor features, as well as 
in the quality of life of these patients.2-4

The effect of STN-DBS on impulsive behaviour and 
behavioural addictions can be variable. In patients 
with PD, this behaviour has been linked to 
dopaminergic treatment, especially dopaminergic 
agonists with selective affinity for D2-D3 dopamine 
receptors. Several prospective studies have shown 
either no increase or alleviation of impulsive 
behaviour following this procedure. However, 
worsening of pre-existing behavioural disorders and 
onset of new impulse control disorders (ICDs) have 
also been recorded.5 The four main types of ICDs 
encountered are pathological gambling, compulsive 
buying, hypersexuality and compulsive eating.6

Risk factors for the development of ICDs include 
male gender, young age or younger age at PD onset, 
a past history of smoking, substance misuse, 
depression and a personality profile characterised by 
impulsiveness.6,7 Cultural factors may also contribute 
to both the prevalence and type of ICD depicted by 
the patient.8,9

This retrospective analysis examines the number of 
patients who developed impulsive behaviour following 
STN-DBS surgery. It was performed as part of a service 
evaluation and continued patient follow-up.

MATERIALS AND METHODS

All PD patients who underwent bilateral STN-DBS 
surgery between January 2011 and December 2018 
in Mater Dei Hospital, Malta, were recruited in this 
analysis. All patients were above 18 years of age and 
consented to participation. These patients had shown 
significant improvement with levodopa therapy, but 
despite optimal treatment, symptoms were 
uncontrolled as the disease progressed. None of the 
patients had a significant history of psychiatric 
disorders or dementia.

A questionnaire based on the American Psychiatric 
Association's Diagnostic and Statistical Manual of 
Mental Disorders 5th Edition (DSM-5) was created in 
both English and Maltese and answered by the 
patient cohort. The drug history and date of DBS 
surgery were also registered. All participants were 
taking at least one anti-parkinsonian drug, and the 
use of carbidopa, levodopa, entacapone, rasagiline, 
benserazide and ropinirole, either alone or in 
combination, was recorded.

To compare clinical features between groups, 
continuous data was expressed as mean ± standard 
deviation (SD), whilst differences in continuous 
variables were examined using the paired t-tests.

RESULTS

The analysis was carried out on 36 eligible 
participants, 24 male and 12 female. The mean age at 
surgery was 58.7 years (SD ± 9.6), with the mean 
follow up after surgery being 51.2 months (SD ± 28.2).

Of the 35 patients who answered the questionnaire 
in its entirety, seven patients (19%) fulfilled 
diagnostic criteria for ICDs, with two of these having 
two concomitant ICDs. Features of ICDs not reaching 
diagnostic criteria was documented in 10 patients 
(29%), with four of these patients having another 
ICD. Therefore, 13 patients (36%) had either a 
confirmed diagnosis, or features of, ICDs. One male 
participant declined to answer questions related to 
hypersexuality, however he denied other post-
operative impulsive behaviour.

Of the seven patients who were found to be suffering 
from ICDs, five (71%) were male. The two participants 
who developed two concomitant ICDs were both male. 
Three males and three female patients developed 
features of ICDs but did not fulfil diagnostic criteria. 
Of the remaining 23 patients with no features of ICDs, 
19 (83%) were male and 8 (17%) were female.

Seven (54%) of the 13 patients with impulsive 
behaviour were on dopamine agonists (ropinirole), 
while ten (43%) of the 23 patients without features 
of ICDs were on ropinirole treatment. Furthermore, 
eight (35%) of the 23 patients without ICDs were on 
a single anti-parkinsonian medication, while three 
(43%) of the seven patients with ICDs and one (17%) 
of the six patients with ICD features were on a single 
drug. When calculating the dopamine equivalent 
doses between the patients who developed 
impulsive behaviour and those who did not, no 
significant difference was established (p=0.21).
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When analysing the difference between the patients 
with features of impulsivity and those without, there 
was no statistically significant difference in age at 
time of study (p=0.4), age at DBS insertion (p=0.2), 
and time from DBS surgery to analysis (p=0.9).

Interestingly, one patient with a history of non-
pathological gambling prior to PD diagnosis developed 
hypersexuality and compulsive eating post-operatively; 
but did not develop pathological gambling.

A graphical breakdown of separate ICDs can be found 
below in Figure 1, Figure 2 and Figure 3 and a more 
detailed account of the results in Table 1.

DISCUSSION

This analysis confirms that ICDs (19%) and features of 
ICDs (17%) are evident after chronic STN-DBS (with a 
mean follow-up of 51.2 months).

Several studies have been performed to assess the 
development of impulsive behaviour following STN-
DBS insertion. A retrospective analysis by Merola et 
al including 150 participants with a post-operative 
follow up period of 51.6 months (SD ± 25.2), showed 
that 7.3% of post-operative STN-DBS patients 
developed new-onset ICDs, with these being more 
common in females. Furthermore, 45% of the 
patients suffering from the impulsive behaviour were 
noted to have developed multiple ICDs, namely 
pathological gambling, hypersexuality and/or 
compulsive shopping.11

Two other retrospective studies also showed the 
occurrence of de-novo impulsive behaviour following 
bilateral STN-DBS surgery. Kim et al showed that nine 
of 89 patients (8%) developed such behaviours, with 
these being more common in males.12 19% of the 
population studied by Halbig et al developed ICDs 
after an average of 34 months following the surgery, 
with the most common being compulsive shopping.13

A prospective analysis by Amami et al reported that 6 
out of 43 patients (14%) developed de-novo impulse 
control behaviours after 36 months of continuous 
STN- DBS. However, these symptoms were transient 
and lasted for an average of 15 months. Compulsive 
eating was the most ICD reported, whilst 
pathological gambling was the least.14

Similar to our results, a male predominance12-14 and 
absence of a relationship between impulsivity and post- 
operative dopaminergic doses is reported in the above 
studies.12,14 The analysis by Amami et al14, highlights the 
importance of prospective studies, as such symptoms 
may be transient and resolve spontaneously.
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Figure 1 Post-operative STN-DBS patients

Figure 3 ICDs reaching diagnostic criteria

Figure 2   Features of ICDs not fulfilling    
 diagnostic criteria



Several different hypotheses have been suggested to 
explain the aetiopathogenesis of ICDs. One 
hypothesis suggests that impulsivity can occur 
through the stimulation of the STN and neighbouring 
tracts, through changes in the processing of 
associative and limbic information towards cortical 
and subcortical regions.15,16 Furthermore, minimal 
changes in stimulation site and parameters can also 
lead to different effects. For example, stimulation of 
the most superior contact within the STN nucleus 
produces greater effects on decision-making tasks 
than stimulation of the deepest contact.17

Another explanation for the development of 
impulsivity following DBS insertion is microtrauma 
during the surgical procedure that may result in 
damage to the STN or its neighbouring structures 
associated with motivational behaviours.14

In medically treated patients, higher levodopa 
dosages are associated with the development of 
ICDs. Therefore, another postulated hypothesis is 
that patients who undergo DBS insertion have a total 
higher cumulative exposure to dopaminergic 
medication due to longer disease duration and 
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Patient Age* , Gender
Year of DBS 

surgery
Post-op ICDs/

features of ICDs
Anti-parkinsonian 

medication

Dopa equivalent
dose of 

ropinirole10

1
57,

male
2011

Compulsive shopping
Features of hypersexuality

Ropinirole 2mg TDS 120mg

2
57,

female
2012 Features of compulsive eating

Stalevo® (entacapone-
levodopa- carbidopa) 
Ropinirole 8mg TDS

480mg

3
70,

male
2013

Pathological gambling
Hypersexuality

Features of compulsive eating

Stalevo®

Ropinirole 2mg TDS
120mg

4
77,

female
2013 Features of compulsive eating

Stalevo®

Ropinirole 3mg TDS
Amantadine

180mg

5
70,

female
2014 Features of hypersexuality

Stalevo®

Ropinirole 1mg TDS
60mg

6
74,

female
2015

Compulsive eating
Features of hypersexuality

Sinemet® (carbidopa-
levodopa)
Ropinirole 3.5mg TDS

210mg

7
57,

male
2015 Features of hypersexuality

Stalevo®

Sinemet® /

8
70,

male
2016

Compulsive shopping
Hypersexuality

Madopar® (levodopa- 
benserazide)
Carbidopa

/

9
67,

male
2016 Features of compulsive eating

Ropinirole 2mg TDS
Rasagiline

120mg

10
62,

male
2017 Compulsive eating Stalevo® /

11
52,

female
2017 Compulsive eating

Co-
careldopa® (carbidopa-
levodopa)

/

12
47,

male
2017 Features of hypersexuality Stalevo® /

13
47,

male
2018

Compulsive eating
Features of hypersexuality

Stalevo® /

Table 1  Patients with post-operative impulsive behaviour

*Age (years) at time of study



greater disease severity, contributing to the 
development of such behaviour.14

Postoperative dopaminergic therapy reduction, or lack 
thereof, is also likely to play an important role. Polyvios 
et al showed that patients who remained on 
dopaminergic medication postoperatively were more 
likely to exhibit ICDs.18 Similarly, in a cross-sectional 
study by Weintraub et al, patients who remained on 
dopaminergic medication postoperatively had a poorer 
outcome in terms of ICDs, when compared to patients 
in whom dopaminergic treatment was reduced. This is 
possibly because DBS can sensitize the brain to the 
behavioural effects of dopamine replacement therapy, 
especially on an existing background of high 
impulsivity.19 Djamshidian et al showed that patients 
treated with dopamine agonists made significantly 
more irrational choices than patients who were not on 
such drugs, with this study also concluding that 
STN-DBS has no effect in this task.20

It has also been suggested that improvement of 
motor function following DBS surgery facilitates the 
full expression of behavioural abnormalities that 
have developed secondary to pre-operative 
dopamine replacement therapy.21

Several limitations were identified in this analysis. 
Firstly, the cohort of patients was relatively small, 
with the total number of eligible patients being 38, of 
which 36 participated. The high questionnaire return 
rate is a clear strength in this analysis, as 95% of the 
patients identified participated. This is significant in 
that the analysis is free of recruitment bias and so 
gives a clear snapshot of our patient population.

Furthermore, patients may have been subject to 
response bias as the study was carried out by having 
patients answer a questionnaire. Also, there was no 
standardised assessment of pre-operative ICDs in our 
cohort of patients, making the exclusion of 
pre-operative ICDs subject to recall bias.

This analysis is a snapshot of DBS patients in our 
centre, highlighting the reality of ICDs in this patient 
population. Future work focusing on prospective 
groups of PD patients who are planned to undergo 
surgery compared with a control group of non-
surgical patients may be more revealing of the true 
relationship between ICDs and STN-DBS.

CONCLUSION

This analysis confirms that a substantial number of 
patients suffer from ICDs following chronic STN- DBS. 
This highlights the importance of screening for ICDs, 
both prior to DBS surgery and post-operatively 
during regular follow-up visits, as this would allow a 
more holistic, effective, and appropriate 
management of the impulsive behaviours.
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Background
Chest pain is a frequent presenting complaint to the paediatric 
emergency department. Although most cases are benign in 
aetiology, children are still extensively investigated. This study 
aims to assess whether cardiac risk factors in children with 
nontraumatic chest pain presenting to paediatric emergency 
department are appropriately identified and investigated, to 
review use of cardiac biomarkers and to audit documentation 
of cardiac risk factors.

Methods
Risk factors in history and examination were identified from 
international guidelines. Chi tests were used to compare rates 
of investigations in patients with red flags versus those 
without. Yield of investigations and documentation for risk 
factors were also assessed.

Results
A total of 130 children were included, median age 12 years. 
There were no significant differences in investigation rates 
between patients with cardiac risk factors (n = 92) and those 
without (n = 38). Yield from all investigations was minimal. 
Documentation was poor, with less than two thirds 
documentation rate for any cardiac risk factor.

Conclusion
Our study confirms that chest pain in children is usually due to 
benign causes. The yield of blanket laboratory investigations is 
limited. We suggest a clinical pathway to improve 
documentation and rationalise use of investigations in children 
presenting with chest pain to the emergency department.
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Chest pain is a frequent presenting complaint to the 
paediatric emergency department (PED), with 
attendances increasing over time.1 Children mostly 
have a benign underlying cause, with underlying 
cardiac pathology present in less than 1%.2-4 Even 
though most patients with cardiac aetiology can be 
identified by a detailed clinical history and 
examination, an extensive work up is often done. 
Children with chest pain are also usually triaged as 
urgent and may take the place of more unwell 
patients who are triaged at lower urgency.

The primary aim of this study is to assess whether all 
children with cardiac risk factors are appropriately 
identified and investigated and to review the use of 
cardiac biomarkers in children presenting with chest 
pain to the paediatric emergency department. The 
secondary aim is to audit the documentation of 
cardiac risk factors in both history and examination. 
The ultimate outcome will be a management pathway 
for children with chest pain in the local setting.

MATERIALS AND METHODS

This is a retrospective observational study involving 
consecutive patients under the age of 16 years 
presenting with nontraumatic chest pain to the PED 
at Mater Dei Hospital in Malta over a period of 5 
months between October 2019 to February 2020. 
The original aim had been to include patient 
attendance over the whole year, but this was halted 
because of the COVID pandemic and resultant 
marked drop in PED patient attendance.5,6

Relevant data was obtained from the emergency 
sheet for discharged patients or the medical file for 
patients who were admitted to hospital, and this 
coded data was input into an Excel spreadsheet. The 
following was included: demographic data including 
age and gender, time of attendance, clinical 
presentation, duration of symptoms, associated 
symptoms, risk factors for underlying cardiac cause, 
past medical history, investigations, final diagnosis 
and disposition. Documentation of ‘no chronic health 
problems’ was regarded as a negative history for any 
underlying cardiac or systemic conditions related to 
chest pain. Investigations included routine blood 
tests, cardiac biomarkers, electrocardiograms (ECG) 
and imaging performed at PED. All ECGs were 
reviewed by a paediatric cardiology trainee. 
Permission to access data was obtained from the data 
protection office at Mater Dei Hospital.

Red flags (essential points for identifying cardiac 
pathology) in the history and examination were 
identified from international guidelines on the 

management of children presenting with chest pain 
at the paediatric emergency department7-9, as listed 
in Table 1.

Rate and yield of investigations were compared 
between the group of patients with red flags 
identified in history or examination to those without 
any red flags. Chi tests were used assess for 
significance. Documentation was also assessed for 
these relevant red flags in history and examination.

RESULTS

All patients presenting with nontraumatic chest pain 
(n = 130) were included; these accounted for 1.2% of 
total attendances to PED (n = 10,438) during the 
study period. There was slight male preponderance 
with 53% males (n = 69). Median age was 12 years 
(Interquartile range 9 –14).
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Red flags in history taking

Crushing/compressive pain

Exertional symptoms

Radiation to back or arm

Associated symptoms; dizziness, syncope, palpitations, 
haemoptysis

PMH of cardiac disease, CTD, clotting abnormalities, 
Kawasaki disease, ICD

Previous cardiac arrest

FH of cardiac disease, sudden death at a young age, 
inherited arrhythmias

Hypercoagulable state

Recent surgery

Cocaine or amphetamine use

Red flags for examination findings

Murmur

Signs of heart failure: limb oedema or hepatomegaly or 
pulmonary oedema

Pericardial rub

Decreased/muffled heart sounds

Fever >38.5oC with no obvious source

Haemodynamic instability: hypotension

ECG changes suggestive of acute cardiac pathology

Table  1  Red flags in the history and examination

Abbreviations:  PMH - Past Medical History; CTD - 
Connective Tissue Disorder; ICD - Implantable Cardiac 
Defibrillator;  FH - Family History



This was the first episode of chest pain for nearly half 
of the patients (n = 60) with the majority (n = 100) 
having pain duration of less than 6 hours and 17 
patients being symptomatic for over 24 hours. The 
pain was localised to the left or mid chest in nearly all 
patients (n = 120). Twelve patients had underlying 
medical conditions relevant for cardiac aetiology, 
namely cardiac disease, congenital heart disease, 
CTD or previous history of Kawasaki disease. None 
had Marfan’s syndrome or an ICD.

Eighty seven patients (67%) had red flags identified 
on history taking, with the most common being 

crushing chest pain, followed by fainting (n = 34), as 
documented in Table 2. Of these, nearly half (n = 
40) had 1 red flag, with a maximum of 4 red flags 
identified in 2 patients. The majority of patients 
(92%; n = 120) had no relevant findings on clinical 
examination.

Overall, two thirds of patients had blood tests, with 
the most common being full blood count, renal 
profile (n= 86) and troponin (n = 85). Patients having 
cardiac risk factors (n = 92) had a similar rate of 
investigations as patients without risk factors (n = 
38), as detailed in Table 3.

The yield from all investigations was minimal. Cardiac 
markers were requested in 85 patients; there was 
1 deranged troponin result (Troponin T >14 ng/L) and 
2 deranged CK results (CK >192 U/L), in separate 
patients. All 3 were referred for cardiology follow up 
and none of them had evidence of cardiac pathology. 
Full blood count was only significant for 1 patient 
who was diagnosed with microcytic anaemia and one 
patient had raised creatinine on renal profile. Of 
note, for the 45 patients without cardiac biomarkers, 
36 (80%) had red flags in history or examination.

ECG was performed for 121 patients; of these 86 
(71%) had red flag findings in history or examination. 
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Red Flags
History

Positive findings n  (%)

Crushing/Compressive pain 37 (40)

Exertional symptoms 22 (24)

Radiation to back or arm 17 (18)

Associated symptoms: 
dizziness, syncope, 
palpitations, haemoptysis

44 (48)

PMH of cardiac disease, CTD, 
clotting anomalies, 
Kawasaki, ICD

12 (13)

Previous cardiac arrest 0

FH of cardiac disease or 
sudden death

7 (8)

Hypercoagulable state 0

Recent Surgery 0

Drug abuse 1 (1)

Red Flags
Examination findings

Positive findings n (%)

Murmur 3 (3)

Signs of cardiac failure: 
hepatomegaly or limb or 
pulmonary oedema

0

Pericardial rub 0

Decreased/muffled heart 
sounds

0

Fever >38.5oC (with no 
obvious source)

8 (9)

Haemodynamic instability: 
hypotension

0

ECG changes suggestive of 
acute cardiac pathology

0

Table  2  Frequency of red flag findings in history and   
 examination (total of 92 patients)

Table  3  Investigation frequency and outcome by group

Patients 
with Red Flags

n (%)

Patient 
without Red Flags

n (%)
Chi

p
value

Investigations

ECG 85 (91) 36 (95) 3.84 0.45

CXR 51 (55) 19 (50) 0.32 0.57

Echo 4 (4) 1 (3) 0.21 0.64

Holter 0 0 - -

Cardiac 
MRI

0 0 - -

Troponin 56 (61) 29 (76) 2.83 0.09

CK 45 (49) 25 (66) 3.08 0.08

Full blood 
count

57 (62) 29 (76) 2.47 0.11

Renal 
profile

56 (61) 29 (76) 2.83 0.09

CRP 51 (55) 27 (71) 2.73 0.10

VBG 2 (2) 1 (3) 0.02 0.87

Amylase 9 (10) 4 (11) 0.01 0.89

Outcome

Admission 12 (13) 3 (8) 0.70 0.40

Repeat 

presentation
1 (1) 1 (3) 0.42 0.51



Of the 9 patients not having an ECG, 6 (67%) also had 
red flags in the history or examination. There were no 
acute ECG changes suggestive of ischaemia, 
arrhythmias or new cardiac pathology, but 6 ECGs 
were abnormal (4.9%). All abnormalities were minor 
or previously known and consisted of one case each 
of ectopics, junctional rhythm, sinus arrhythmia, sinus 
bradycardia and known changes in one patient with 
hypertrophic obstructive cardiomyopathy and 
another with pre-excitation.

Chest X rays were performed in 54% of patients (n = 
70). There was 1 diagnostic finding of pleural effusion 
- this patient had suggestive findings on clinical 
examination.

Underlying diagnosis for chest pain was documented 
for 124 patients (95%), with musculoskeletal origin 
being the most common (40%). Table 4 shows the 
range of diagnosis for all patients presenting with 
chest pain. Children under 12 years of age were more 
frequently diagnosed with gastrointestinal origin for 
chest pain (12/60 vs 4/64).

Fifteen patients (11%) were admitted for further 
investigation and management and another 35 
patients (27%) were referred for general or 
cardiology follow up. No new cardiac pathology was 
diagnosed in any patients.

Our secondary aim, was assessment of 
documentation of red flags in history taking and on 
examination. Table 5 shows these results. There was 
rather poor documentation overall, with less than 
two thirds documentation rate for any cardiac risk 
factor.

 DISCUSSION

Parents and carers associate chest pain with serious 
underlying cardiovascular pathology.4 However, chest 
pain of cardiac origin is rare in children.10,11 In fact, the 
majority of our patients were diagnosed with 
musculoskeletal chest pain (35%), in keeping with 
other international studies.2 In general, younger 
children are more likely to have organic 
cardiorespiratory pathology with older children 
having more psychogenic chest pain.11 This was not 
evident in our population, possibly due to the high 
rate of diagnosis for non-specific chest pain, of whom 
a proportion may have underlying psychiatric 
conditions, most commonly panic disorders.12

Despite cardiac chest pain being a rare occasion, it is 
of utmost importance that these patients are 
identified and managed appropriately. A 
retrospective analysis of 484 children with cardiac 

conditions13 showed that 76% had originally 
presented to PED with chest pain; the most common 
diagnoses for these patients were pericarditis (45%), 
myocarditis (35%) and pulmonary embolism (10%).

The use of appropriate red flag criteria has been 
shown to have high sensitivity approaching 100% 
(but low specificity) for ruling out cardiac origin of 
chest pain.14 In fact, a positive or suspicious family 
history is present for most patients with cardiac 
conditions predisposing to sudden cardiac arrest but 
may not always be identified during their first 
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Underlying diagnosis Number (%)

Musculoskeletal 50 (40)

Nonspecific 36 (29)

Gastrointestinal 17 (14)

Respiratory 11 (9)

Psychogenic 10 (8)

Table  4  Underlying diagnosis for patients presenting with   
 chest pain

Table  5  Documentation of risk factors for underlying   
 cardiac disease

Documentation n (%)

Red Flags – History

Crushing or Compressive pain 66 (51)

Radiation 67 (52)

Palpitations 81 (63)

Dizziness 66 (51)

Syncope 83 (64)

Drug abuse 5 (4)

Recent surgery 6 (5)

Young onset ischaemic heart 
disease

1 (1)

Implantable cardiac defibrillator 50 (39)

Connective tissue disorder 4 (3)

FH sudden unexplained death 
<35 years old

50 (39)

FH cardiomyopathy 22 (17)

Hypercoagulable state 50 (39)

Red Flags – Examination

Fever without source 50 (39)

Liver edge 50 (39)

Peripheral oedema 66 (51)



presentation.15 Good history taking and examination 
are imperative in identifying red flags for patients at 
increased risk of having chest pain of cardiac or life 
threatening origin. These patients should then have 
further investigations, with the first line investigation 
being an ECG.16 Judicious use of ECG in these patients 
is still associated with a low yield, with up to 3% 
contributing to the acute presentation11,17, mainly 
myocarditis, pericarditis, Wolff-Parkinson-White and 
other arrhythmias. In our study, the majority of 
patients had an ECG, even though they did not have a 
history and examination suggestive of cardiac 
disease, with no contributory ECG findings identified. 
Of note, 6/9 patients without ECG had red flags 
identified on history taking or examination.

Certain studies suggest that cardiac biomarkers could 
be beneficial in identifying cardiac conditions such as 
myocarditis and heart failure and may also be a 
helpful prognostic indicator.18 In fact, elevated 
troponin was the strongest predictor of cardiac 
diagnosis in a retrospective study analysing value of 
troponin as a marker for heart disease in previously 
healthy children.19 However, the approach of 
‘screening’ patients without underlying risk factors 
by taking cardiac biomarkers provides limited 
benefits whilst increasing cost and resource 
utilisation.20 More than half of the patients included 
in our study had cardiac biomarkers, with no 
significant difference in investigation rate for 
children with no red flags when compared to those 
with red flags. Only one patient had an abnormal 

troponin level; this patient had hypertrophic 
obstructive cardiomyopathy, was admitted for 
further observation, and remained well.

It is evident that a thorough history and physical 
examination will exclude most underlying serious 
causes for children presenting with chest pain21 and 
these should be documented appropriately. Medical 
notes which are unclear, lack completeness and 
specificity may result in poor patient outcome10 and 
unnecessary investigations.22 Medical professionals 
may have taken a comprehensive history and carried 
out a complete examination, but then fail to 
communicate this clearly and specifically in the notes. 
Unfortunately, only one of our patients had full 
documentation for all the red flags in history and 
examination, and our results could have been 
affected by lack of adequate documentation. Further 
investigations are then not needed in patients for 
whom a clear etiology, other than cardiac disease, can 
be established.23-25

CONCLUSION

Our study provides an overview of children 
presenting with chest pain to the PED, and confirms 
that this is usually due to benign causes. The yield of 
blanket laboratory investigations is limited. We 
suggest a clinical pathway to improve documentation 
and rationalise the use of investigations in children 
presenting with chest pain to the PED.
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Background
Attention deficit hyperactivity disorder is one of the 
neurodevelopmental disorders often seen in young people. 
The core symptoms include inattention, hyperactivity and 
impulsivity. .NICE guidelines recommend different treatments 
for ADHD and the first line pharmacological treatment advised 
is Methylphenidate. Regular monitoring of weight and height is 
advised by NICE guidelines for young people on 
Methylphenidate, as it may cause weight loss and growth 
retardation. The aim of this audit was to assess compliance 
with NICE guidelines regarding height and weight monitoring 
in young individuals attending a National Child and Adolescent 
Mental Health Community Clinic and receiving 
methylphenidate treatment.
Method
Retrospective case note analysis was carried out on a sample 
of 287 young people actively attending the National Child and 
Adolescent Mental Health Community Clinic. Analysis was 
focused on determining whether weight and height were being 
monitored according to guidelines. Factors contributing to 
inadequate monitoring were identified and the presence of 
comorbid mental disorders were also noted. Additional data, 
such as demographics and type of methylphenidate 
treatments, were also recorded.
Results
Results revealed that weight was monitored according to 
guidelines in 31.36% whilst weight was monitored in 25.09% 
of cases. Height and weight were both adequately monitored 
in 25.09% of the sample. Reasons for under reporting of 
weight and height and the frequency of other comorbid 
disorders were also identified.
Conclusion
This audit highlights the need for improved weight and height 
monitoring of young people on methylphenidate. Different 
strategies can be implemented to facilitate adherence to 
monitoring guidelines and ensure the availability of accurate 
data for healthcare professionals involved in patient follow-up.
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Attention-deficit hyperactivity disorder (ADHD) is a 
relatively common neurodevelopmental disorder 
often diagnosed in young people (YP). The 
prevalence of ADHD among YP has been increasing, 
with a worldwide-pooled prevalence of 5.29%.1 The 
three symptom groups in ADHD are inattention, 
hyperactivity and impulsivity. For a diagnosis of 
ADHD to be made, these symptoms must be 
persistently present in more than one situation/
environment and for over a period of 6 months, and 
must have an impact on the individual’s academic, 
occupational, or social functioning.2 It has been 
estimated that 60-100% of children possess another 
comorbid disorder that often continues into 
adulthood, such as learning disorders, autism 
spectrum disorder (ASD), tic disorders, oppositional 
defiant disorder (ODD), conduct disorder and mood 
disorders.3

Treatment for YP with ADHD involves behavioural 
therapies (such as parent training programs) and 
medications for children who are over the age of 5 
years.4 The first line medical treatment for ADHD in 
children is methylphenidate, which is a stimulant of the 
central nervous system (CNS) and acts on dopamine 
transporters (DAT) and norepinephrine transporters 
(NET), inhibiting synaptic reuptake of dopamine and 
norepinephrine.5 The increased availability of dopamine 
and norepinephrine in the dorsolateral prefrontal 
cortex helps improve attention and concentration, 
whilst an increase in these neurotransmitters in the 
basal ganglia and medial prefrontal cortex will improve 
hyperactivity and fatigue 
respectively.6 Methylphenidate can be associated with 
adverse effects, such as growth suppression due to a 
decrease in appetite 7 and insomnia.8

Previous research has reported conflicting results on 
the effects of methylphenidate on the weight and 
height in children. Methylphenidate was found to 
have long term effects on growth in YP but slight 
growth differences were found to attenuate over 
time.8 However, other studies have reported clinically 
significant decreases in weight and height in YP on 
methylphenidate, especially if prescribed before the 
age of 12 years, in females 9 and if higher doses were 
prescribed.10,11 Conversely, other studies have shown 
that CNS stimulants are not associated with 
significant losses in adult weight or height. 12,13

This audit study aimed to assess the current service 
offered to YP with ADHD within the Malta national 
child and adolescent mental health (CAMH) 
community service by comparing the height and 
weight monitoring of YP with ADHD with 
standardised monitoring recommendations.4

MATERIALS AND METHODS

Participants

The full list (n = 487) of active cases currently 
attending the Child and Young People Services (CYPS), 
a national child and adolescent mental health 
community clinic, was acquired. Through retrospective 
case note analysis, complete data was only available 
for a sample of 287 YP. The inclusion criteria included: 
1) YP having a formal diagnosis of ADHD with or 
without other comorbidities, 2) YP taking 
methylphenidate (immediate-release or extended-
release preparation), 3) YP from 4 to 17 years of age, 4) 
YP actively attending at CYPS. The diagnosis was made 
by a psychiatrist/psychologist within the national 
health service or the private sector.

Data Collection

Retrospective case note analysis between March 2021 
and March 2022 was carried out to check whether 
height and weight monitoring was done according to 
NICE guidelines. For patients with missing data, a 
reason for those missing data was obtained from the 
case notes. Demographic data were recorded. The 
data obtained were inputted into a password-
protected database within an encrypted computer.

Guideline

The guideline used for comparison was the NICE 
guideline NG87, (1.8.5): Attention deficit 
hyperactivity disorder: diagnosis and management 
(Maintenance and monitoring). This guideline 
recommends that all YP on methylphenidate who are 
10 years or younger should have their height 
monitored every 6 months, and weight monitored 
every 3 months (every 6 months for YP older than 10 
years of age). The data obtained should be plotted on 
a growth chart for comparison.4

ETHICAL INFORMATION

Research governance approval was obtained from 
the Data Protection Officer of the Malta Mental 
Health Services (Government of Malta) on the 14th of 
December 2020. Approval from the Chairman of the 
Department of Psychiatry (Malta Mental Health 
Services, Government of Malta) was obtained on the 
17th November 2020.

RESULTS

From the total sample (n = 287), 211 (73.52%) were 
older than 10 years of age whilst 76 (26.48%) were 10 
years or younger. Furthermore, 230 individuals (80.14%) 
were male and 57 individuals (19.86%) were female. 

Malta Medical Journal, 2025; 37(3) 40



The sample also included 141 patients who were on 
immediate-release preparation, 105 patients on the 
extended-release preparation and 41 patients who 
were taking both preparations of methylphenidate.

31.36% (n = 90) of the patients within the sample had 
their height monitored according to guidelines, 
whilst 25.09% (n = 72) had their weight monitored 
within the specified timeframes of the guideline 
(NG87). All individuals who had their weight 
monitored also had their height correctly recorded, 
thus 25.09% (n=72) had both their weight and height 
monitored according to guideline. This meant that 
height and weight monitoring was not carried out as 
per the NICE guideline in 68.64% (n =197) and 74.91% 
(n = 215) of patients respectively.

Reasons for underreporting of weight and height 
according to NICE guidelines included : 1) No-show 
appointment/appointment cancelled by patient or 
parents (39.53%, n = 85), 2) appointment postponed 
due to COVID pandemic administrative issues 
(13.95%, n = 30), 3) appointments scheduled for after 
the specified height/weight monitoring timeframe 
(12.56%, n = 27), 4) appointment by teleconsultation 
(10.70%, n = 23), 5) failure of weight/height 
monitoring during the appointment (9.77%, n = 21), 
and 6) patient attended the appointment and 
parameters were taken not concordant with 
guideline (7.91%, n = 17) (Table 1).

Comorbid conditions included ODD and conduct 
disorder (10.45%, n=30), ASD (8.36% , n=24), learning 
disabilities (2.79%, n=8), epilepsy (1.05%, n=3) and 
mood disorders (0.70%, n=2). 76.7% (n = 220) of the 
sample had no other co-existing mental disorder 
(Table 2).

DISCUSSION

Overall, this study highlights the need for improved 
height and weight monitoring in YP with ADHD taking 

methylphenidate and attending a Malta national 
CAMH community clinic. This is suggested to meet the 
recommended standard.4 Height monitoring was 
recorded in 31.36% of the sample whilst weight 
monitoring was recorded in 25.09% of the sample. The 
better monitoring noted for height when compared to 
weight monitoring may be explained by the greater 
likelihood of being given an appointment within a 6-
month timeframe (rather than a 3-month timeframe), 
as suggested by NICE. Previous research has been 
equivocal; some reported low levels of monitoring.14, 
while others reported adequate levels of monitoring 
of physical parameters.15 Inadequate monitoring 
happened mostly due to appointments being 
cancelled by the patient (39.53%) or the clinic due to 
the COVID-19 pandemic period (13.95%). Mirroring 
previous research 16, it was difficult to arrange 
adequate physical monitoring in YP with ADHD during 
the peak of the pandemic due to a reduction in face-to-
face appointments.

17.68% of patients (n = 38) who attended the clinic 
within the 3-month/6-month timeframe still did not 
have the recommended physical monitoring carried 
out. While acknowledging the need for service 
improvement, staff burnout and shortage of staff 
might be a cause. This would be in line with previous 
research on burnout in mental health services.17

Our sample of YP with ADHD consisted of a larger 
proportion of males (80.14%) than females (19.86%) 
which complemented gender prevalence ratios 
reported in previous research.18 Our study sample also 
included a larger proportion of YP over the age of 10 
years (73.524%) who were on methylphenidate, 
indicating that older children were more likely to 
require pharmacological treatment (for schoolwork, 
exams and overall functioning) than younger patients.

The most common co-morbid mental disorder with 
ADHD present in this sample of YP were ODD or 
conduct disorder (10.45%) followed by ASD (8.36%). 
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No-show/Cancelled by patient 39.53% (n= 85)

Postponed due to COVID pandemic 
period

13.95% (n=30)

Appointments scheduled after 
specified timeframe

12.56% (n=27)

Appointments by teleconsultation 10.70% (n=23)

Attended but weight/height 
monitoring not done

9.77% (n=21)

Attended but weight/height 
monitoring not done as per guidelines

7.91% (n=17)

Other 5.58% (n=12)

Table 1  Reasons for underreporting of weight and height in  
 case notes

Table 2  Comorbid mental disorders noted in case notes

Coexisting Mental Disorder Frequency Percentage

None 220 76.65 %

Autism Spectrum Disorder 24 8.36 %

ODD/CD 30 10.45 %

Mood disorders 2 0.70 %

Learning disability 8 2.79 %

Epilepsy 3 1.05%



These findings mirror previous research, where ODD 
and ASD were reported to be common comorbidities 
with ADHD.19–21 Furthermore, ADHD was the most 
common comorbidity present in ASD with rates of 40-
70%.21–23 This study has audited the national child and 
adolescent mental health service offered to YP with 
ADHD, excluding patients who are being seen in 
private clinics. Therefore, this might have introduced 
an element of selection bias, possibly affecting the 
generalisability of the results. However, this 
limitation might have been mitigated since a big 
proportion of YP with ADHD are seen at CYPS, which 
is the only national community CAMH service.

The COVID-19 pandemic might have also negatively 
skewed the results obtained due to the disruption in 
appointments. This was listed in the results as a main 
reason for underreporting of height and weight 
monitoring.

CONCLUSION

This audit highlights the need for improved physical 
monitoring (height and weight) for YP with ADHD 
who attend CYPS and are on methylphenidate. The 
authors recommend sessions with CAMH service 
professionals to encourage standardised physical 
monitoring as suggested by NICE guideline NG87. 
When appointments are given beyond the 
recommended timeframe, the parents should be 
instructed to monitor any changes in height and 
weight themselves or by visiting the health centre; 
the information can then be sent to CYPS for 
documentation. Electronic databases for growth 
charts are also recommended to centralise patient 
data, ensure data storage reliability, and for better 
access of data. The authors also recommend a second 
audit cycle once the above changes are implemented 
to ensure an improvement in physical monitoring of 
ADHD patients attending the Malta national 
community CAMH service.

ABBREVIATIONS

ADHD Attention Deficit Hyperactivity   
 disorder

YP Young People

ASD Autism Spectrum disorder

ODD Oppositional Defiant disorder

CNS Central Nervous System

DAT Dopamine transporter

NET Norepinephrine transporter
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SUMMARY BOX

  ● Attention deficit disorder is a 
neurodevelopmental disorder commonly 
diagnosed in young people attending CYPS.

  ● Methylphenidate is the first line 
pharmacological treatment for this 
condition recommended by NICE guidelines.

  ● Young people on methylphenidate require 
regular monitoring as recommended by 
NICE guidelines.

  ● This study was carried out on a sample of 
287 young people who were actively 
attending CYPS during the specified time 
frame and were on Methylphenidate.

  ● It was noted that weight was monitored in 
25% whilst height was monitored in 31% of 
the sample.

  ● Reasons for underreporting of these 
parameters and comorbid conditions were 
also explored.
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Background
Young people with severe or complex mental health symptoms may 
require observation and treatment in a mental health inpatient setting. 
The National Institute for Health and Care Excellence (NICE) guidance 
recommends that “all healthcare and Child and Adolescent Mental 
Health Services (CAMHS) professionals should routinely use, and 
record in the notes, appropriate outcome measures”. These may take 
the form of self-/clinician-reported questionnaires and screening items.

Aims
To analyse the use of pre- and post-admission outcome measures for 
admissions to a national child and adolescent mental health inpatient 
unit (Young People’s Unit – YPU, Mount Carmel Hospital, Malta) and to 
suggest recommendations for implementation to improve the 
completion rate of pre- and post-admission outcome measures.

Methodology
A retrospective case note analysis was carried out on all YPU 
admissions, between the 1st of January 2022 and the 31st of December 
2022, to analyse the completion of pre- and post-admission outcome 
measures. Outcome measures included the Health of the Nation 
Outcome Scales for Children and Adolescents (HoNOSCA), the 6-item 
Kutcher Adolescent Depression Scale (KADS-6), the Moods and Feelings 
Questionnaire (MFQ), the Tool for Assessment of Suicide Risk - 
Adolescent (TASR-A), and the Children’s Global Assessment Scale 
(CGAS). Demographic data were also recorded. These outcome 
measures (usually filled in by on-call doctors) were selected as they were 
the ones assigned in the ward for completion during patient admissions.

Results
Out of all admissions (n = 83), the MFQ was the lowest completed with 
a 0% completion rate, both for the pre- and post-admission phases. 
During the pre-admission phase the KADS-6 was completed the most 
(n = 22, 26.5%), followed by the TASR-A (n = 18, 21.7%), the 
HoNOSCA (n = 12, 14.5%), and the CGAS (n = 7, 8.4%). During the 
post-admission phase, the KADS-6 (n = 13, 15.66%) and the 
HoNOSCA (n = 13, 15.66%) were completed the most, followed by the 
TASR-A (n = 12, 14.50%) and the CGAS (n = 10, 12.04%).

Conclusion
This audit study showed that more awareness is required about the 
importance of outcome measures. The authors recommend 
educational sessions with professional staff members to emphasize the 
importance of outcome measures, and a re-audit study. They also 
recommend a qualitative study with staff members to elicit possible 
causes related to the low rate of completion of outcome measures.

Dr Luana Vassallo, MD, BSc (Hons)
Mental Health Services,

Malta

Dr Daniel Vella Fondacaro, MD, 
MRCPsych, MSc

Department of Psychiatry,
Faculty of Medicine and Surgery,
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Mental disorders in young people are ideally treated in 
a community setting (rather than in a hospital) within 
child and adolescent mental health services (CAMHS), 
thus avoiding risks towards the young person’s 
psychosocial development, educational achievements 
etc.1 However, those with complex or severe mental 
health symptoms may require care and treatment in an 
inpatient mental health setting.1 The National 
Institute for Health and Care Excellence (NICE) 
guidance 2 recommends that “all healthcare and 
CAMHS professionals should routinely use, and record 
in the notes, appropriate outcome measures”. Such 
outcome measures may take the form of self-/
clinician-reported questionnaires and screening items.

Outcome measures help provide an understanding of 
the effectiveness of the service being provided while 
monitoring young people’s mental health status 
within an inpatient setting.3 Completing outcome 
measures is an important aspect for one’s admission 
as it would highlight any changes in the individual’s 
mental health from admission to discharge. They also 
help to contextualise the significant changes in the 
patient’s mental health variables.

The aims of this research were to analyse the use of 
pre- and post-admission outcome measures for 
admissions to the Young People’s Unit (YPU), Mount 
Carmel Hospital, Malta, in 2022; and to suggest 
recommendations for implementation to improve 
the completion rate of pre-post-admission outcome 
measures.

MATERIALS AND METHODS

Study Sample and Procedure

The study sample included all YPU admissions 
between the 1st of January 2022 and the 31st of 
December 2022. A retrospective case note analysis 
was carried out to analyse the completion of pre- and 
post-admission outcome measures; the data were 
recorded and tabled accordingly.

Outcome Measures

The outcome measures below were selected because 
they were the assigned measures for admissions 
within the inpatient unit. The first outcome measure 
was the Health of the Nation Outcome Scales for 
Children and Adolescents (HoNOSCA), which is a 15-
item practitioner-rated scale for young people aged 5 
to 17 years which assesses multiple mental health 
components, such as overactivity, self-harm, 
hallucinations/delusions, peer relationships etc. It 

has shown good apparent face validity and interrater 
reliability (intraclass correlation coefficient of more 
than 0.8 in eight of the subscales).4 The second 
outcome measure was the practitioner-rated 6-item 
Kutcher Adolescent Depression Scale (KADS-6), 
which assesses depressive symptoms, and has 
reported sensitivity and specificity rates of 92% and 
71% respectively.5 It also showed good reliability (α = 
0.74) and convergent validity with the Beck’s 
Depression Inventory-II (r = 0.44).6 The third outcome 
measure was the Moods and Feelings Questionnaire 
(MFQ) 7 with reported excellent internal reliability 
(α = 0.91 to 0.93) and concurrent validity of more than 
0.40 in most of its items.8 The fourth outcome 
measure was the Tool for Assessment of Suicide Risk 
- Adolescent (TASR-A).9 No information is available on 
the tool’s validity and reliability since this was not 
designed as a predictive or diagnostic tool, but as a 
means of summarising one’s suicidal 
assessment.10 The fifth outcome measure was the 
Children’s Global Assessment Scale (CGAS), which 
reported evidence of discriminant validity and 
excellent interrater reliability (intraclass correlation 
coefficient = 0.84).11 At YPU, these outcome 
measures are usually completed by the on-call 
doctors or doctors carrying out the pre-/post-
admission reviews. The relevant demographic data 
were also recorded for the purpose of this audit 
study.

Guideline

The NICE guidance 2 used for comparison in this audit 
was NG134, 1.1.2.5: “All healthcare and CAMHS 
professionals should routinely use, and record in the 
notes, appropriate outcome measures (such as those 
self-report measures used in screening for 
depression or generic outcome measures used by 
particular services) …”.

Ethics

Research governance was granted by the Data 
Protection Officer of the Malta Mental Health 
Services, Government of Malta. Approval to present 
and publish was also obtained by the Chairman of the 
Department of Psychiatry (Malta Mental Health 
Services, Government of Malta). All data were stored 
in a password-protected spreadsheet within an 
encrypted computer.

RESULTS

A total of 83 YPU admissions were recorded during 
the year 2022. Of these, 63.9% (n = 53) were females 
whilst 36.1% (n = 30) were males (Figure 1). Out of 
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the 83 YPU admissions, 24% of which were re-
admissions (n = 20). Pre-admission outcome 
measures were completed on the day of admission or 
within 24 hours of the admission. Post-admission 
outcome measures were completed on the day of 
discharge (post-admission review).

Results (Figure 2, Figure 3) revealed that the Moods 
and Feelings Questionnaire was the least completed 
measure with a 0% completion rate for both the pre-
admission and the post-admission phases. During the 
pre-admission phase, the KADS-6 was completed most 
(n = 22, 26.5%), followed by the TASR-A (n = 18, 21.7%), 
the HoNOSCA (n = 12, 14.5%), and the CGAS (n = 7, 
8.4%). During the post-admission phase, the KADS-6 (n 
= 13, 15.66%) and the HoNOSCA (n = 13, 15.66%) were 
completed the most, followed by the TASR-A (n = 12, 
14.50%) and the CGAS (n = 10, 12.04%).

In females, the most completed outcome measure 
was KADS-6 (n = 27, 35.1%), followed by TASR-A, 
HoNOSCA, and CGAS. In males, the most completed 

outcome measure also was the KADS-6 (n = 12, 
35.3%), followed by TASR-A whilst HoNOSCA and 
CGAS were completed equally.

Only 27.7% (n = 23) and 20.5% (n = 17) of admissions 
had outcome measures completed during the pre-
admission and post-admission phase respectively. 
This meant that 72.3% (n = 60) of admissions did not 
have any outcome measures completed upon 
admission, while 79.5% (n = 66) of admissions did not 
have any outcome measures completed upon 
discharge. It was also noted that the date was not 
always appropriately documented on the outcome 
measure sheets.

DISCUSSION

This audit study looked at the completion rate of 
outcome measures in a national inpatient unit within 
CAMHS. This first audit cycle showed a generally low 
completion rate of outcome measures. This was even 
lower than previous similar research in CAMHS 12, 
which also reported low outcome measure 
completion rates with subsequent improvement in 
completion rates by introducing a Commissioning for 
Quality and Innovation target (e.g., CGAS completion 
rates improved from 41% to 75%).

One may postulate different reasons for the low 
completion rates of outcome measures. One possible 
reason might be staff burnout. The high workload 
and pressures placed on mental health staff might 
account for overwhelming levels of burnout, 
decreasing efficiency.13 Another possible reason for 
the low completion rates is understaffing within the 
inpatient unit, which has been heavily documented in 
mental health settings.14,15 Furthermore, since in YPU 
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only doctors generally complete these outcome 
measures, this adds more work to the already 
overstretched working schedule. Therefore, all 
members of the multidisciplinary team should be 
able to complete such questionnaires with patients.
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CONCLUSION AND 
RECOMMENDATIONS

This first audit cycle highlights the low completion 
rates of outcome measures within a national 
inpatient child and adolescent mental health 
inpatient unit. Therefore, the authors are putting 
forward the following recommendations:

1. Recommendations for Practice: i) 
Psychoeducation material and sessions for 
mental health professional staff members 
about the importance of outcome measures 
in practice; ii) to include outcome measures 
with patient admission and discharge 
papers; iii) to encourage all members of the 
multidisciplinary team (including non-
medical staff) to complete outcome 
measures; iv) to include the date and time 
on the outcome measure forms, v) to work 
on an official inpatient package of outcome 
measures.

2. Recommendations for Research: i) To carry 
out the second loop of the audit after three 
months of psychoeducation, thus 
completing the audit cycle; ii) To carry out a 
qualitative study to explore reasons for the 
low completion rates of outcome measures; 
iii) To carry out a prospective service 
evaluation using outcome measure analysis 
to assess the effectiveness of inpatient 
admissions.

ABBREVIATIONS

CAMH Child and Adolescent Mental 
Health Services

CGAS Children’s Global Assessment Scale

HoNOSCA Health of the Nation Outcome 
Scales for Children and 
Adolescents

KADS-6 6-item Kutcher Adolescent 
Depression Scale

MFQ Moods and Feelings Questionnaire

NICE National Institute for Health and 
Care Excellence

TASR-A Tool for Assessment of Suicide Risk 
– Adolescent

YPU  Young People’s Unit
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SUMMARY BOX

What is already known

  ● The use of outcome measures is 
recommended by NICE guidelines and may 
take the form of questionnaires

  ● These will help contextualise the patient’s 
feelings and monitor their progress

  ● These outcome measure should be applied 
to all admission to an inpatient young 
people’s unit by mental health 
professionals

New findings

  ● Further emphasis on the importance of 
outcome measures is required, as 
evidenced by low completion rates
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Background
Background: Recently, critical illness is seen more as a continuum of 
care across the whole hospital stay rather than focussed solely on 
the ITU admission. Hospital services such as Outreach Teams, 
Transition Programs and Follow-up Clinics have been introduced 
worldwide. They focus on specific aspects of patient care such as 
early recognition of critical illness and rehabilitation goals. The latter 
is dealing mostly with the Post Intensive Care syndrome (PICS), a 
hereditary and complex state related specifically to ITU survivors. 
Mater Dei Hospital has recently launched an ITU Outreach and 
Follow-up Service. We analysed their data collected over one year.

Methods
A mobile phone application “ITU Flow” was designed on a 
Microsoft@ Power Platform. We collected data related to the referral 
and discharge process. The application works as an essential 
auditing and communication tool of the service.

Results
Patients followed-up were mostly surgical or those suffering from 
respiratory failure and required only one review by the ITU team. 
Most issues dealt with were related to the chest, weakness or drug 
prescription and stayed long term. The Emergency Department 
made most referrals concerning patients with respiratory and/or 
cardiovascular failure. Almost 40% of patients were immediately 
admitted to ITU and in one fifth of cases significant changes to 
patient care had to be made. Only 12% were deemed unsuitable for 
ITU, a very small number was admitted at a later stage.

Conclusion
ITU survivors appear to suffer from PICS at least in the short term, 
and possibly in the long term as well, as demonstrated by repeated 
visits after ITU discharge. This warrants individualised and 
interdisciplinary care. An ITU follow-up clinic in an Outpatient setting 
should be considered. Pre-selection of patients is essential to run 
the service cost efficient. Most ITU referrals lead to an admission or 
to major changes to the treatment plan. The Outreach Team thus 
contributes significantly to patient care outside ITU or assists in 
immediate transfer if necessary.
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In recent years, critical illness is seen more and more 

as a continuum of care expanding far beyond the 

actual stay at the Intensive Care Unit with several 

distinct stages. The journey starts with transfer of 

the critically ill patient to the Intensive Care Unit, 

followed by a timely discharge to an HDU/monitored 

bed or a ward setting, later to a rehabilitation centre 

and then finally home.1,2

At any time along the process towards discharge 
from hospital, the patient is at risk of deterioration 
and possible subsequent readmission to ITU, with 
mostly unfavourable outcomes.3 Mortality and 
morbidity in patients readmitted to ITU is high 4,5 and 
several studies have shown that critical illness affects 
a patient’s health and well-being long-term, and far 
beyond the acute event itself.6,7 Some survivors’ 
quality of life, in fact, remaining below average for up 
to five years.8

The complex health issues affecting ITU survivors, 
which comprise cognitive, psychiatric and/or physical 
disability, have been summarized under the term 
PICS (Post Intensive Care Syndrome).9-11 Furthermore, 
the early recognition of the deteriorating patient and 
the smooth transition from a high dependency 
setting to the ward are crucial moments for a 
favourable patient outcome.

Internationally, several models exist detailing how to 
ease the communication between the different 
entities of patient care including Rapid Response 
Teams12, ITU Outreach Teams13 and liaison 
nurses.14 Such teams may be led by physicians, nurses 
or a combination of the two.

Mater Dei Hospital has recently introduced an ITU 
Outreach and Follow-up Service led by senior 
members of the ITU team with the following tasks:

1. identifying the deteriorating patient early;

2. starting adequate emergency care in the 
ward;

3. facilitating transfer to a clinical area 
offering higher level of care;

4. facilitating the transition of care from ITU by 
performing reviews in the wards within 24 
to 48hrs after the patient has been 
discharged; and

5. identifying early those patients who show 
signs of PICS related issues, with the 
intention to prevent disease progression 
and to highlight specific needs for future 
rehabilitation.

To support this service, members of the ITU team 
developed an in-house mobile app called ITU Flow. 
This was designed to ease communication between 
team members as well as to audit the service.

This paper demonstrates the results and 
observations made over one year after the 
introduction of the service and gives an outlook on 
future improvements and initiatives.

METHODS

The mobile phone application “ITU Flow” used by the 
Outreach Team was designed on a Microsoft® Power 
Platform (Microsoft® Corporation, US), using Power 
Apps as the interface and Sharepoint Lists as a 
database. This platform is hosted on MITA servers, 
which ensures GDPR-compliancy and also improves 
security.

The application consists of two separate components, 
one dedicated to new referrals to ITU and the other 
dedicated to patients discharged from ITU.

Once a patient is referred to ITU, a member of the ITU 
team will use the ITU Flow application to collect the 
following data: patient demographics, the ward the 
patient is currently in, date and time of referral, the 
referring specialty, acute organ failures detected on 
initial assessment, whether a previous review had 
been performed, and the decisions taken by the 
team. The data is then stored in a secure Sharepoint 
list and available for future reference.

When a patient is discharged from ITU, an ITU 
discharge letter is prepared using the same app and 
uploaded on iSoft. This also collects the following 
data: patient demographics, discharge date, future 
ward, diagnosis on discharge and whether any 
specific concerns exist that the team should be 
focusing on during their ward reviews.

In a meeting of all ITU consultants a list of frequently 
encountered issues related to an ITU stay was agreed 
upon and included in the app as a drop-down menu. 
The items are all related to PICS, either directly or 
indirectly. We specifically assess the patients on the 
following: weakness, renal function, nutrition, 
analgesia, microbiology/antibiotics, swallowing, 
medication, chest/breathing, vascular access, 
delirium/PTSD, tracheostomy care and deranged 
blood tests. A textbox allows further notes to be 
added as needed. After the patient review, a decision 
is made on whether the patient requires further visits 
or if they can be discharged from the follow-up 
program. The ITU Outreach doctor also alerts non-
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medical and AHP staff such as physiotherapists, 
speech language therapists or dieticians if needed.

The application is used by the Outreach Team to track 
the referrals who have not been admitted to ITU and 
the patients discharged from ITU who still require 
some follow-up.

In this way, it serves as a communication tool 
between members of the Outreach Team, allowing 
an easy form of documentation.

Ethics approval was granted by the University 
Research Ethics Committee of the University of Malta.

Statistics

Data was exported from Sharepoint Lists to Excel® 
(Microsoft, California, US). This was analysed using 
RStudio (RStudio: Integrated Development 
Environment for R, Version 2023.06.1+524, Boston, 
Massachusetts, USA), with R version 4.0.3 (The R 
Foundation for Statistical Computing, Vienna, 
Austria). All data was first tested for normality using 
visual methods and with Shapiro-Wilk’s normality 
test. Where appropriate, parametric tests were used, 
but most data showed high levels of skewness. In 
such cases, median and IQR are reported, and non-
parametric tests were used for analysis.

RESULTS

Referrals

From March 2022 to March 2023 a total of 778 
patients were directly referred to the ITU Outreach 
Team. The mean age of all referrals was 61 years (IQR: 
49-76), with the age distribution being shown in 
Digital Supplemental Figure 1. Most referrals were 
made by the Emergency Department (29%), followed 
by the Medical Wards (16%) and admissions from 
Emergency Theatres (9%), as shown in Digital 
Supplemental Figure 2. The majority of patients 
suffered from respiratory or cardiovascular failure 
followed by renal failure and haematological 
disturbances (Digital Supplemental Figure 3).

While 38% of patients were admitted straight to ITU 
after the first review, 6.4% were seen twice or more 
before a decision to admit was taken (Figure 1). In 
21% of cases no changes to the current treatment 
plan had to be made. Almost 12% of all referred 
patients were not ITU candidates while 20% needed 
advanced organ support, notably respiratory support 
in other enhanced care areas (CCU, SHDU and MAUs).

Between March 2022 and March 2023, a total of 731 
patients were followed up on after discharge from 

the Intensive Care Unit. The median age was 64.0 
years (IQR: 47.0 – 74.0), with the youngest patient 
being three years old and the oldest 94 years old 
(Figure 2). Most patients were admitted after 
emergency or elective general surgery (134 patients, 
18.3%), with Type 1 Respiratory failure (71 patients, 
9.7%) being the second most common reason for ITU 
admission (Figure 3). Neuropsychiatric emergency 
such as overdoses and delirious states are the third 
most common diagnosis (53 patients, 7.2%). 
Urosepsis is listed separately from other 
bloodstream infections as it was the most common 
cause of sepsis (23 patients, 52%). COVID related 
admissions accounted for only 2.3% of all admissions 
(17 patients).

The wards receiving the majority of patients after 
discharge were the surgical wards (Surgical, HDU, 
NSW, Orthopaedics, ENT, Urology, Plastics, CSW) with 
49% of all transfers, followed closely by the medical 
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Figure 1  Decisions taken by the Outreach Team after  
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wards (Medical, MAU, NMW, CMW) with 31%. 9.6 % of 
all patients were transferred to a surgical higher 
dependency unit, as shown in Figure 4.

The ITU Outreach Team performed a total of 1,057 
post-discharge reviews, with most patients required 
only one review. However, 10.6 % of patients 
required a minimum of 3 and 3.5% needed 4 or more 
visits (Figure 5).

The majority of patients demonstrated none or only 
one ITU related issue during the follow-up visits. A 
total of 14% had 3 or more areas of concern being 

brought to attention by the team (Digital 
Supplemental Figure 4).

The most common concern to the follow-up team 
were issues related to the chest (42.3 %) and overall 
muscle weakness (12.6 %). Issues related to the 
prescription of medication (antibiotics, analgesia, 
sedatives and psychotropic medication) were also 
common (Digital Supplemental Figure 5).

When comparing the trajectory of the concerns upon 
discharge, the data shows that most problem areas 
persisted (Figure 6). This is particularly true for the 
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Figure 3  Distribution of medical diagnosis across the sample population

Figure 4  Wards receiving patients from ITU
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most frequently encountered issues: chest, kidney 
injuries and muscle weakness (Figure 7). Indeed, 
follow-up identified new concerns during subsequent 
visits.

DISCUSSION

Over the last few years, the Intensive Care 
Community started to broaden their clinical interest 
from the patient’s stay inside the Intensive Care Unit 
to the period before and after, shaping the concept 
of ITU without borders or Critical Care Transition 
Programs. 15-17 During the time before admission, the 
focus is mostly on the early recognition of the 
deteriorating patient and the quick initiation of 
appropriate care resulting in the worldwide 
introduction of Medical Emergency Teams (MET) or 
Rapid Response Teams (RRT). Their overall effect on 
patients’ outcomes are mixed, however there is 
evidence that they can improve the survival rates of 
in-hospital CPRs, assist with end of life decisions and 
help to decrease the number of unplanned ITU 
admissions [18,19,20]. Care after ITU focuses on the 
various rehabilitation needs of this particular patient 
group summarised under the term “Post Intensive 
Care Syndrome” (PICS) (21). The Post Intensive Care 
Syndrome is a complex state comprising several 
sequelae such as: weakness, PTSD, malnourishment 
and chronic pain lasting often for many months 
sometimes up to years after critical illness.22,23 The 
intense rehabilitation needs of ITU survivors have 
been addressed as early as 2009 by the National 
Institute for Health and Care Excellence (NICE).24 It is 
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Figure 5  Number of ward reviews per patient after   
 discharge from ITU
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Figure 6  Comparison number of concerns between first and  
 last visit
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recommended to identify patients suffering from 
PICS early and to plan a rehabilitation pathway 
before discharge from hospital. ITU Follow up 
services have since then been introduced in several 
countries 25-27 despite mixed results on their effects 
on patient outcome. The lack of evidence has been 
attributed to their heterogeneous nature 28,29 and 
lack of randomised controlled trials.

We recently introduced an Outreach and Follow-up 
Service at Mater Dei Hospital, and we wished to 
assess the impact of this service on the clinical course 
of ITU patients out of ITU.

ITU Outreach

Over one year 778 patients were directly referred to 
the Outreach Team. This data does not include 
elective post-op referrals or CPRs and 
underestimates the true number, as input of the data 
is dependent on the individual performing the 
review. The team received most referrals from the 
Emergency Department concerning respiratory and 
circulatory failure. The team admitted the majority of 
patients after the first review (38%) but also referred 
nearly 15% to enhanced care wards – wards offering 
NIV and monitored beds.34 The escalation of care was 
thus in most cases warranted. In 20% of the cases, the 
role of the Outreach Team was an advisory one and 
no major changes to the current treatment plan or 
patient location had to be made. Notably, in only 6% 
of cases the patients needed ITU admission at a later 
stage. It is difficult to interpret this number without 
further details but it could mean that in the majority 
of cases the solutions offered by the Outreach Team 
were sufficient. 11% of cases were not suitable ITU 
candidates. Even this number is hard to interpret 
without further details on the specific case but it 
could mean that the Outreach Team did contribute to 
ceilings of care and end of life decisions.

Follow-up Program

Over one year, the ITU team followed up on 761 
patients after discharge from the Intensive Care Unit 
resulting in 1,867 reviews. Our data shows that most 
patients were admitted to ITU post operatively. 
Accordingly, most of our reviews were done in surgical 
wards. On average, surgical patients do not stay long 
in our ITU and it is not surprising that most of the 
patients only required one post discharge visit. The 
second most frequent diagnosis was Type-2 
Respiratory failure, which explains how one of the 
main concerns during the ward visits were related to 
the chest. This entailed a high secretion load, a new 
chest infection or concerns raised by the 
physiotherapists regarding cough strength. 

Interestingly, a total of 14% of patients worried the 
team enough to expand their follow-up care to more 
than 3 visits. Preselection of the patients is thus crucial 
to remain cost effective, to address staff shortage and 
focus efforts on those in need; an important 
observation made by other Follow-up Teams in the 
past.30 The amount of concerns per patient dealt with 
by the intensivists supports this conclusion. Most 
patients had none or only one area of concern to 
address taking into consideration that the team 
primarily assessed issues related to the previous ITU 
stay to avoid interference with general ward 
management. Our results with regards to frequency of 
PICS related sequelae is reflected in current literature. 
Motor deficits, decreased lung function and delirium 
are common in ICU survivors.31 Most of these deficits 
remained even after the team made a decision to stop 
regular ward visits. PICS is a long-term condition and 
can persist even for months after discharge. We did 
not review the patients after discharge from hospital 
but seeing that a high percentage still had respiratory 
issues and muscle weakness on our last visit raises the 
question for the need of an ITU Follow up clinic at 
Mater Dei Hospital. Furthermore, one of the functions 
of the team could be to raise awareness and help to 
further strengthen the relationship between doctors 
and allied health professionals such as 
physiotherapists, nutritionists and occupational 
therapists. Literature shows that transitional services 
can help ease anxiety of patients and families during 
the transition period from higher levels of care to 
peripheral wards and can also help prevent 
miscommunication during handover.32,33

Since the service was introduced, the ITU started 
using an electronic discharge summary that is 
accessible on the same application (ITU Flow) and 
also uploaded on iSoft. The document provides the 
ITU Outreach doctor with enough information to 
make decisions during the visit without reading 
through the ITU stay notes and assists in a smoother 
flow of information on discharge.

Limitations

This was a single centre study and the results might 
therefore not all be transferrable to another 
institution. Furthermore, we did not assess PICS 
related symptoms with established questionnaires. A 
future project would involve a similar study design 
with added questionnaires for the more common PICS 
related sequelae such as the HADS and DSM-5 for 
quantifiable data on anxiety, depression or PTSD 
related symptoms. As some of these disorders of 
mental health can develop at a later stage or in the 
case of PTSD per definition begin months after the 
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traumatic event, some tests would have to be run at a 
Follow-Up Clinic after patient discharge from hospital.

CONCLUSIONS

Mater Dei Hospital has been successfully running an 
ITU Outreach and Follow up service since 2021. This is 
the first data analysis collected over one year (March 
2022- March 2023). The data shows, that our ITU 
survivors suffer from long term sequelae, which 
warrant individualised plans for rehabilitation and 
interdisciplinary care. A future long-term follow-up in 
form of an Outpatient Clinic should be considered. 
Preselection of patients in need of further ITU input 
is essential to run the service in a time and cost-
effective manner. A post ITU visit can raise awareness 

to the specific needs this particular group of patient 
has and promote interdisciplinary communication. In 
the future data collection will focus more on 
quantifiable data to assess symptoms like weakness 
or PTSD with questionnaires or activity measures like 
grip strength and 6-minute walk tests. The Outreach 
Team helped to facilitate the transfer of critically ill 
patients to the Intensive Care Unit and also assisted 
in making significant changes to the treatment plan 
outside ITU. Over the past year the mobile 
application has undergone several updates and in the 
future the Outreach Team will collect data on the 
severity scores of ITU referrals with the aim to assist 
hospital plans to expand enhanced care wards and to 
improve communication between the wards, the 
Emergency Department and the Intensive Care Unit.
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Background and Introduction
Urinary tract infections are common in children and can cause 
morbidity. International and local guidelines differ in their 
recommendations for the investigation of infants following a 
first febrile UTI, especially for those under 6 months of age. In 
particular, most medical guidelines do not offer any 
recommendation for early surgical referral. We looked at a 
cohort of boys less than 6 months of age presenting with their 
first UTI and sought to determine whether any features in the 
investigation paradigm should alert a paediatrician to consider 
early referral to paediatric surgery.
Method
We performed a retrospective analysis of all boys less than 6 
months of age presenting with their first febrile UTI to the 
emergency department of Mater Dei Hospital in the period 
between January 2020 to December 2021.
Results
38 boys were included. All underwent a renal US: 13 (34%) had 
an abnormal US. An MCUG was abnormal in  72.7% of boys 
with an abnormal US vs 32% of those with a normal US, but this 
was not statistically significant. DMSA was more likely to be 
abnormal in those with an abnormal US and abnormal MCUG; all 
boys with a normal US and normal MCUG had a normal DMSA 
scan.  Twelve boys underwent cystoscopy: 11 had abnormal 
findings. Only 1 boy had previous normal US and MCUG; all the 
rest had an abnormal MCUG with/without an abnormal US. 9 
boys with positive findings on cystoscopy were aged 2 months or 
less with a median age of 7 weeks at presentation.
Conclusion
For this cohort we determined that one should proceed to an 
MCUG even if the US findings are normal; a DMSA scan is not 
helpful in deciding whether to proceed to cystoscopy; the 
‘top-down’ approach for investigation should not be 
advocated for boys less than 2 months of age; boys with first 
febrile UTI aged 2 months or less should be referred for 
consideration of cystoscopy.
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Boys Under 6 Months Presenting with their First 
Febrile Urinary Tract Infection
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Urinary tract infection (UTI) in children is a common 
and potentially serious condition that may be difficult 
to recognise, particularly in infants in whom 
obtaining and interpreting samples may be 
challenging. Signs of UTI in infants are non-specific 
and include fever, vomiting, lethargy, irritability, poor 
feeding, failure to thrive, haematuria and foul-
smelling urine. Urine dipstick demonstrates raised 
leucocytes and positive nitrites (although the latter 
may be falsely negative since neonates and infants 
void frequently), urine microscopy of 
uncontaminated urine shows pyuria and bacteriuria, 
and urine culture shows a growth of a single organism 
with >10(5) colony forming units/ml.

UTI in the neonatal period has a male predominance 
and infections are more frequently caused by non-
Escherichia coli organisms with a higher risk of 
urosepsis.1 Incidence of UTI in boys is highest during 
the first 6 months (5.3%), while the converse occurs 
in girls with an incidence of 2% in the first 6 
months.1 Escherichia coli remains the commonest 
causative organism, however atypical organisms have 
been associated with congenital renal tract 
abnormalities. A UTI can be the first presentation of a 
congenital structural abnormality of the urinary 
tract,2 which risks long term consequences including 
renal scarring. In fact, each febrile UTI increases the 
risk of renal scarring by 2.8%.1 The investigations and 
follow up of UTI in children have been widely 
debated. Such investigations need to be evidence 
based, minimally invasive and judicious as they place 
a heavy burden on health care resources. 
Investigations can also be an unpleasant experience 
for both parents and infants. Internationally and 
locally, published guidelines endeavour to minimise 
unnecessary investigations in infants and are based 
on age group and gender, on whether an infection is 
typical or atypical and on whether an infection is 
recurrent. Most guidelines do not include any 
recommendations for surgical referral, and we set 
out to investigate which cohort of boys with first 
presentation of urinary tract infection benefits from 
a surgical review.

MATERIALS AND METHOD

We performed a retrospective analysis of all 
admissions to Mater Dei Hospital with a first UTI in 
the period from January 2020 to December 2021. 
Data was obtained from handover documents of 
ward admissions, from iSOFT clinical manager, 
discharge letters and notes and included age of 
presentation, gender, urinalysis results, micro-
organism grown from urine culture and imaging 
results including renal ultrasound (US), micturating 
cystogram (MCUG) and dimercaptosuccinic acid scan 
(DMSA). Findings at cystoscopy were documented. 
Use of antibiotic prophylaxis was studied. Patients 
already under investigation for congenital anomalies 
of the kidney and urinary tract were excluded.

RESULTS

There were 62 admissions with first time UTIs in 
infants less than 6 months old between January 2020 
and December 2021. 38 cases were male (61.3%) as 
shown in Table 1. Of these, 12 (31.6%) were <2 months 
old, 13 (34.2%) were 2-3 months old and 13 (34.2%) 
were 3-6 months old at the time of admission.

Urinalysis

24 boys (63.2%) had a positive urinalysis result 
(elevated leucocytes, nitrite positive), whilst 5 boys 
(13.1%) had an equivocal urinalysis result (mildly 
elevated leucocytes, nitrite negative). 9 cases (23.7%) 
had a negative urinalysis result but had a growth on 
urine culture. 36 out of the 38 boys had a positive 
culture. In 2 boys (5.2%) the urine sample was 
contaminated but the urinalysis was strongly 
suggestive of a UTI.

Cultures

Escherichia coli was the commonest growth (61.5%) 
followed by Klebsiella pneumoniae (15.4%), ESBL 
positive Escherichia coli (7.7%), Klebsiella 
oxytoca (2.6%), Streptococcus 
agalactiae (2.6%), Morganella morganii (2.6%) 
and Proteus mirabilis (2.6%), as shown in Figure 1. 
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38 male cases

Age cohort Number of cases

< 2 months 12

2-3 months 13

3-6 months 13

Table 1  Age cohorts of male cases presenting with first 
 UTI <6 months of age

Figure 1  Bacterial culture growths of males presenting with  
 first UTI <6 months



Four boys presented with urosepsis with Escherichia 
coli (50%) and Klebsiella pneumoniae (50%) cultured 
from both blood and urine.

Ultrasound Scan

All 38 boys underwent a renal ultrasound. 13 cases 
(34.2%) had an abnormal ultrasound: kidney size 
discrepancy in 3 (7.9%), hydronephrosis +/- distal 
dilated ureter/s in 6 (15.8%), pelvi-calyceal splitting in 
2 (5.3%), evidence of pyelonephritis in 1 (2.6%) and 
incidental urachal remnant in direct connection with 
bladder in 1 (2.6%). 25 cases (65.8%) had normal 
ultrasound findings.

MCUG

An MCUG was performed in 36 cases (94.7%). Of the 
13 boys with an abnormal ultrasound, 11 had an 
MCUG and this was abnormal in 8 cases (72.7%; 95% 
CI: 39-92%) (Table 2). Two boys did not undergo an 
MCUG (one had kidney size discrepancy and the other 
had a urachal remnant). All 25 boys with a normal US 
underwent an MCUG and this was abnormal in 8 
(32%; 95% CI: 16-35%). This did not reach statistical 

significance, p= 0.034 (Fisher’s exact test).

DMSA scan

A DMSA scan was performed in 26 cases (68.4%), with 
the findings shown in Table 3. In 7 cases (18.4%), the 
procedure was either refused, or the patient did not 
turn up.    

Considering the 8 boys with an abnormal US and 
abnormal MCUG, DMSA was performed in 7 and was 
abnormal in 4.Considering the 8 boys with a normal 
US and abnormal MCUG, DMSA was performed in 7 
and was abnormal only in 1.

Diethylenetriamine/Mercaptoacetyltriglycine 
(DTPA/MAG3 scan)

A DTPA or MAG3 scan was not performed in any of 
the cases identified.

Cystoscopy

12 of the 38 boys (31.6%) eventually proceeded to a 
cystoscopy - 11 had abnormal findings (Table 4). Six 
of the 8 boys with an abnormal US and abnormal 
MCUG underwent cystoscopy which was abnormal in 
5 (83%). Five of the eight boys with a normal US and 
abnormal MCUG underwent cystoscopy which was 
abnormal in all (100%). 

One boy with normal US, normal MCUG and normal 
DMSA scan underwent cystoscopy because of a 
complex presentation (presented with recurrence of 
symptoms while still recovering from the first 
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MCUG in cases with 
abnormal US findings

MCUG in cases with normal 
US findings

4 Dilated posterior urethra
1 Dilated posterior 
urethra

1 Bilateral VUR (grade 4)
3 Bilateral VUR (grade 3 in 
1, grade 4 in 2)

2 Unilateral VUR (grade 4 
in 1, grade 5 in 1)

4 Unilateral VUR (grade 1 
in 1, grade 2 in 1, grade 3 
in 2)

1 Urinary diverticulum 17 normal

3 Normal

2 Not performed

DMSA findings

Abnormal US 
+ Abnormal 

MCUG
n = 7

Abnormal 
US + Normal 

MCUG
n = 2

Normal US + 
Abnormal 

MCUG
n = 7

Normal US + 
Normal 
MCUG
n = 10

2 Smaller left 
kidney with 
reduced 
function 
(38%)

1 Smaller 
right kidney 
with normal 
function

1 Horseshoe 
kidney with 
no cortical 
scarring

10 Normal

1 Duplex left 
kidney with 
smaller 
lower moiety 
and global 
reduction in 
uptake (34%)

1 Normal 6 Normal

1 Smaller left 
kidney with 
normal 
function

3 Normal

Cystoscopy findings

</= 2 months of age > 2 months of age

5 PUV 1 PUV

3 Bilateral VUR 1 Bilateral VUR

1 Unilateral wide ureteric orifice 1 Normal

Table 2  MCUG findings

Table 3  DMSA  findings

Table 4  Cystoscopy findings according to age    
 at presentation



presentation) and posterior urethral valves were 
diagnosed at cystoscopy. 9 boys with positive 
findings on cystoscopy were aged 2 months or less 
with a median age of 7 weeks at presentation.

Figure 2 demonstrates the imaging performed and 
their findings.

Prophylaxis

25 boys (65.8%) presenting with first UTI at <6 
months of age were started on prophylaxis at 
presentation: trimethoprim/sulfamethoxazole 
(55.3%), nitrofurantoin (7.9%) or ciprofloxacin (2.6%). 
Diagnoses included: posterior urethral valves6, high 
grade vesico-ureteric reflux6, low grade vesico-
ureteric reflux2, bladder diverticulum1, dilatation of 
the posterior urethra on MCUG1, pelvicalyceal 
splitting on US1, renal size discrepancy on US and 
DMSA1, mild hydronephrosis and bilateral ureteric 
dilatation on US1 and 6 cases with normal 
investigations.

5 cases with confirmed PUV had a urinalysis which 
was clearly suggestive of a UTI (1 only had mildly 
elevated leucocytes and nitrites negative) but all 
cases had Escherichia coli on urine culture.

For the 9 cases with a negative urinalysis but a 
positive urine culture, 2 cases had low grade vesico-
ureteric reflux on MCUG, 1 case had an incidental 
urachal remnant on renal US scan and 1 case had mild 

pelvicalyceal splitting of one kidney on renal US. The 
rest had normal findings on imaging.

DISCUSSION

Urinary tract infection is one of the commonest 
bacterial infections in childhood with congenital 
anomalies of the kidney and urinary tract being a 
major risk factor. International and local guidelines 
have been published to describe the presentation, 
diagnosis and management of such infections. An 
attempt is made to determine which children will 
benefit from further investigation and avoid painful 
procedures, parental worries and costly 
investigations when these are not necessary. The 
guidelines include recommendations for imaging 
depending on the clinical presentation, age and 
gender and the micro-organism grown. Infection is 
defined as typical or atypical, and recurrent. Most 
guidelines define an infection as being atypical if 
there is no response to treatment within 48 hours, if 
the child is septic/very unwell, if there are abdominal 
masses, if there is renal impairment, if there are signs 
of upper tract involvement or infection with a non-
Escherichia coli micro-organism.

The guidelines differ in their recommendations for 
medical imaging: we therefore referred to 5 medical 
guidelines 3-7 and 1 surgical guideline.1 Of note, both 
the American and Italian guidelines exclude infants 
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Figure 2  Flow chart demonstrating imaging performed and findings



<2 months of age citing that this cohort requires 
special considerations. Only one medical guideline 
gave recommendations on referral to paediatric 
urology. The South Australian Paediatric Clinical 
Practice Guidelines on UTI in Children recommends 
that referral should be considered urgently if there is 
suspicion of renal tract obstruction, high grade 
vesico-ureteric reflux, recurrent and atypical UTI, 
structural neurological abnormality or suspected 
neurogenic bladder.7 The Swedish guideline gives 
detailed recommendations for the management of 
VUR.8-9 The National Institute for Health and Care 
Excellence (NICE) does not recommend routine 
surgical management of VUR.3 We therefore studied 
a cohort of boys less than 6 months of age presenting 
with their first UTI to establish recommendations for 
referral for cystoscopy.

A cohort of 38 boys less than 6 months of age 
presenting to Mater Dei Hospital with their first 
febrile urinary tract infection was reviewed. We 
analysed the urinalysis and culture results as well as 
any ultrasound, MCUG and DMSA scan results. We 
documented cystoscopy findings of the boys who 
underwent the procedure.

For infants with a first UTI presenting before 6 
months of age all the guidelines recommend a renal 
ultrasound (US). All boys in this cohort had a renal 
ultrasound and this was abnormal in 13 of 38 (34.2%). 
72.7% of boys with an abnormal US had an abnormal 
MCUG; 32% of boys with a normal US had an 
abnormal MCUG. The yield of having an abnormal 
MCUG was thus higher when the US was also 
abnormal, however, this did not reach statistical 
significance (p<0.34, Fisher’s exact test). The fact that 
the numbers were small needs to be taken into 
consideration. The guidelines differ in their 
recommendation for performing an MCUG and the 
practice patterns have shifted considerably towards a 
less invasive approach in recent years10; the 
consensus in the medical guidelines is to perform an 
MCUG under the age of 6 months if the US is 
abnormal, if the presentation is atypical or if it is 
recurrent. The European Association of Urology and 
European Society for Paediatric Radiology guidelines 
go further and recommend an MCUG even with a 
normal renal US in infants <1 year to exclude 
VUR.11 Our findings at MCUG in boys with an 
abnormal US included dilated posterior urethra and 
high grades of reflux of 4 – 5; with a normal US, MCUG 
findings included dilated posterior urethra and lower 
grades of reflux of 1 – 4, but which still constitute 
major findings. Hence, we conclude that an MCUG is 
indicated even if the ultrasound findings are normal.

Six of the 8 boys with an abnormal US and abnormal 
MCUG proceeded to cystoscopy and only one had a 
normal cystoscopy. The others all had major findings. 
Only 3 of these boys had an abnormal DMSA scan. 
Thus, findings at DMSA scan were not a good marker 
to identify boys with serious underlying 
abnormalities found on cystoscopy. Similarly, 4 of the 
6 boys who had a normal DMSA scan with a normal US 
and abnormal MCUG and who proceeded to 
cystoscopy had posterior urethral valves or high 
grade bilateral VUR at cystoscopy. Hence, DMSA scan 
was not found to be helpful in deciding whether to 
proceed to cystoscopy or not. This is not to say that a 
DMSA scan is not useful in the management 
paradigm because the results do influence certain 
surgical decisions, for example, in the management 
of VUR, but this study has shown that an abnormal 
MCUG is more useful in deciding whether to proceed 
to cystoscopy or not. Two approaches in the imaging 
following a UTI have been put forward.12 The ‘top-
down’ approach (US followed by DMSA scan) looks for 
any scars which can correlate with high grade VUR 
and an MCUG is performed only if renal involvement 
is present. The ‘bottom-up’ approach (US followed by 
an MCUG) looks for bladder involvement to detect 
VUR. In our experience, the findings on DMSA scan 
did not correlate with the findings on cystoscopy and 
we would advocate the ‘bottom-up’ approach using 
US and MCUG in boys <6 months presenting with 
their first UTI in whom posterior urethral valves, 
besides VUR, need to be excluded.

One child with a normal renal US and MCUG and 
DMSA scan underwent cystoscopy and was found to 
have posterior urethral valves. He had presented with 
recurrent symptoms of UTI while still recovering from 
his first presentation, making it difficult to define 
whether this was an unresolved first febrile infection 
or a recurrent infection. Nonetheless, this was a 
complex presentation in a boy less than 3 months of 
age and highlights the recommendations by most 
guidelines to use clinical judgement and decide on a 
case-by-case basis when making decisions at this 
young age.

11 out of 12 cystoscopies performed were abnormal. 
Of note, 6 boys (50%) started out with a normal renal 
US. Of these, 5 had an abnormal MCUG and 4 had an 
abnormal DMSA scan. Six boys (50%) started out with 
an abnormal US. All had an abnormal MCUG and 3 had 
an abnormal DMSA scan. 9 boys with positive findings 
on cystoscopy were aged 2 months or less with a 
median age of 7 weeks at presentation. Thus, the top-
down approach in boys less than 2 months of age is 
likely to miss those with significant findings on 
cystoscopy.

Malta Medical Journal, 2025; 37(3) 61



Escherichia coli is a common pathogen in urinary tract 
infections since the bacteria have evolved a 
mechanism using fimbriae which allow them to 
attach to the urothelium and withstand the stresses 
of urine flow.13 Reports in the literature suggest that 
the presence of atypical micro-organisims such as 
Klebsiella and Proteus are more likely to be associated 
with underlying structural anomalies14,2 Nonetheless, 
in this study, 5 of the 6 boys who had posterior 
urethral valves at cystoscopy presented with a 
urinalysis which was suggestive of a UTI 
and Escherichia coli was grown in all. This cohort had 
a higher percentage of Escherichia coli cultured in 
cases of PUV when compared to other studies with 
rates of 26.7%.15 Hence, the presence of Escherichia 
coli does not preclude a serious underlying anomaly.

The boys with a normal urinalysis and a growth on 
culture all had minor findings on imaging. The 
guideline recommends that a urinalysis is first 
performed, and a culture is sent only if the urinalysis 
suggests a UTI. This has been shown to be a valid 
recommendation from this study.

CONCLUSION

This study has highlighted the importance of 
recommending boys less than 2 months of age for 
cystoscopy. It has also confirmed that a normal US 
does not exclude serious underlying abnormalities. 
The ‘top-down’ approach is not recommended in boys 
less than 6 months of age: a clear understanding of 
any bladder pathology is essential and an MCUG is 
best recommended. Local guidelines need to be 
updated with recommendations for cystoscopy and 
MCUG in our younger cohorts and with advice on 
antibiotic prophylaxis. Ultimately, we aim to establish 
consistent clinical practice by following evidence-
based guidelines in order to reduce the number of 
unnecessary investigations which place a burden on 
the health services. We also aim to limit radiation 
exposure in neonates and infants, avoid unnecessary 
anxiety and stress to both the infant and the parents 
both when procedures are performed and while 
results are awaited.

Abbreviations

UTI Urinary tract infection

PUV Posterior urethral valves

VUR Vesico-ureteral reflux

MCUG Micturating cystogram

US Ultrasound scan

DMSA dimercaptosuccinic acid scan

DTPA/MAG3 Diethylenetriamine/
Mercaptoacetyltriglycine

NICE National Institute of Health and 
Care Excellence
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SUMMARY BOX

What is known:

  ● Perform a urine culture only when 
urinalysis is suggestive

  ● Renal US should be performed in all boys 
<6 months of age

What are the new findings:

  ● Perform an MCUG in all boys <6 months 
presenting with their first UTI even if the US is 
normal

  ● The sensitivity of DMSA scan after a first 
UTI is poor. Do not rely on a DMSA scan to 
decide whether to proceed to cystoscopy, 
therefore the top-down approach is not 
reliable in this age-group

  ● Boys <2 months of age should be 
recommended for cystoscopy

  ● New local guidelines must include 
detailed recommendations for antibiotic 
prophylaxis
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Introduction
Severe pneumonia children frequently have poor outcome 
during hospitalization in PICU. However, the predicting of 
mortality is hampered by lacking evidence about the risk 
factors in Indonesia. This study aimed to determine risk 
factors that associated with mortality in children with severe 
pneumonia admitted to the pediatric intensive care unit (PICU).
Methods
This was a single-center case-control study in the PICU at 
Prof. Dr. I.G.N.G Ngoerah Hospital, Indonesia between 
January 2019 and December 2020. Children and adolescents 
who aged 28 days to 18 years old with severe pneumonia 
were included and divided into death and survivor groups. 
Patients with incomplete medical record data, history of 
perinatal lung disease, major congenital anomaly, or cyanotic 
congenital heart disease were excluded. Demographic, 
clinical, and laboratory data were obtained from medical 
records. Statistical analysis was conducted using χ2-test for 
bivariate and binary logistic regression for multivariate 
analysis.
Results
160 subjects were included with median age was 7 and 9 
months in the death and survivor group respectively. 
Multivariate analysis showed SpO2 < 90% at arrival, PELOD-2 
score ≥ 7, hemoglobin < 8 g/dL, lymphopenia, and 
procalcitonin ≥ 0.5 ng/mL were associated with mortality 
(adjusted odds ratio [aOR] 17.29, 95%CI 4.82-61.43; aOR 
18.37, 95%CI 4.14-81.43; aOR 4.05, 95%CI 1.16-14.13; aOR 
3.59, 95%CI 1.09–11.75; aOR 7.64, 95%CI 2.61-22.40, 
respectively). Invasive mechanical ventilation and malnutrition 
were not associated with mortality.
Conclusion
SpO2 < 90% at arrival, PELOD-2 score ≥ 7, hemoglobin < 8 
g/dL, lymphopenia, and procalcitonin ≥ 0.5 ng/mL are risk 
factors for mortality in children with severe pneumonia.
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Pneumonia is a common infectious disease 
worldwide that can occur at any age, though can 
cause critical illness in children that requires intensive 
care.1 The annual incidence of pediatric pneumonia 
varies geographically, ranging from 6.4 to 231 
episodes per 1,000 children.2–4 Despite the 
decreasing mortality rate of pneumonia in developed 
countries, pneumonia continues to cause morbidity 
and hospitalization in developing countries4 and form 
substantial disease burden in healthcare 
settings.5,6 The disease is also the leading cause of 
death in children, with age-standardized mortality 
rates of 38.9 per 100,000 children and 80% of deaths 
occurring between the ages of 1 and 59 months.2,7

It was estimated that 10.3% to 37.2% of children 
suffering from pneumonia would require admission 
to the pediatric intensive care unit (PICU)1,4 with the 
mortality rate of severe pneumonia in PICU ranged 
from 5.9% to 13.5%.7–10 This high rate of mortality in 
PICU warrants early and specific treatment through 
identification and classification of risk factors for 
mortality in patients admitted to PICU. Several 
studies have described some risk factors, ranging 
from clinical to laboratory characteristics, that 
associated with morbidity and mortality in patients 
with pneumonia in the PICU.9,11–14 The data about 
these risk factors for mortality of patients with 
severe pneumonia is important to clinician for 
recognizing high risk populations, establish 
appropriate early intervention, and reduce in-
hospital complications and mortality7,15 especially in 
the area with scarce facilities.9

It is important to perceive the simple objective 
clinical signs and laboratory values as risk factors for 
mortality, as diagnosis and management of severe 
pneumonia in low-income settings rely on these 
parameters. Although many studies have identified 
risk factors for poor outcomes in patients with severe 
pneumonia in the PICU, data on these risk factors in 
Indonesia, particularly in Bali, are still limited. To our 
knowledge, there were only few studies in Indonesia 
that have described predictors of mortality in 
children and with only small sample 
size.16-18 Furthermore, the other limitations of 
evidence from previous studies also came from the 
population of samples were predominantly in less 
than five age group.8–10

Therefore, we sought to evaluate other 
demographic, clinical, and laboratory 
characteristics, including age, nutritional status, 
SpO2 at arrival, invasive mechanical ventilation, 

Pediatric Logistic Organ Dysfunction (PELOD)-2 
score, haemoglobin, lymphocyte count, and 
procalcitonin level, and identify the association of 
these parameters with mortality in severe 
pneumonia children admitted into the PICU.

MATERIAL AND METHODS

Study design and population

This was a single-center unmatched case-control 
study conducted between January 2019 to December 
2020 in the multidisciplinary care PICU of Prof Dr 
IGNG Ngoerah Hospital, Bali, Indonesia with 
maximum capacity of 9 beds and 9 mechanical 
ventilators. The inclusion criteria in this study were 1) 
pediatric patients between 28 days and 18 years of 
age when admitted to the PICU, 2) established 
diagnosis of severe pneumonia, and 3) were 
documented in the PICU’s medical register. We 
excluded patients with history of perinatal lung 
disease, major congenital anomaly, presence of 
cyanotic congenital heart disease, and incomplete 
data in medical records.

The sample size was determined based on formula 
for study design to compare proportions of two 
populations. The degree of significance was 5%, the 
power was 80%, and proportion of risk factors based 
on previous studies.7,9 Therefore, total minimum 
sample in both case and control groups was 
determined to be 108 subjects (54 subjects each).

Data collections

The paper based PICU medical registry of all pediatric 
patients admitted during study period were screened 
retrospectively. The eligible patients who met the 
inclusion and exclusion criteria were included by 
consecutive sampling method. The subjects were 
assigned into two groups, the survivor and death 
groups, based on condition at the time discharge 
from PICU. Medical information data each subject 
was collected using a standard case report form and 
included demographic characteristics (age and 
gender), weight, height, nutritional status, 
comorbidities, mechanical ventilation type (invasive 
or noninvasive), duration of mechanical ventilation, 
ventilator-free days, PICU and hospital length of stay, 
and laboratory values (haemoglobin, lymphocyte, 
procalcitonin, and blood gas analysis) from electronic 
hospital data information system. We chose these 
variables based on the previous literature and were 
uncomplicated to be measured. Therefore, could be 
applied to our center and other limited-facilities 
healthcare.
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Severe pneumonia was diagnosed by attending 
physicians as the presence of clinical signs (febrile 
respiratory illness and lower respiratory tract infection 
signs), supported by radiological evidence, and 
accompanied by danger signs, such as chest in-
drawing, cyanosis, difficulties breastfeeding, or 
unconsciousness.3,19 This study included all pneumonia 
cases and did not differentiate by specific type (i.e., 
community- or hospital-acquired) during analysis.

Patient nutritional status was assessed on first day 
admitted in PICU based on actual subject weight 
compared to ideal body weight based on the World 
Health Organization (WHO) growth chart by 
Waterlow and further classified into well-nourished 
(above 80%) and moderate-severe malnourished 
(below 80%).

The lowest measured SpO2 at arrival by portable 
pulse oximetry was recorded when the subjects were 
transferred to the PICU. The SpO2 less than 90% at 
arrival was considered the hypoxemia state.

PELOD-2 score is continuous scale and indicates 
organ dysfunction, which consists of ten variables 
for five vital organs, namely the neurologic, 
cardiovascular, renal, respiratory, and 
hematologic organ systems. The higher score 
indicates poorer prognosis. The PELOD-2 score 
was measured in the first 24 hours of admission to 
the PICU. Organ dysfunction was determined 
when PELOD-2 score was equal or more than 7 
without lactate examination.

Lymphocyte absolute count and haemoglobin level 
were obtained through routine complete blood 
count. Lymphocyte count was categorized into two 
categories: 1) below normal value (lymphopenia) and 
2) normal, based on age-specific normal ranges from 
previous literature.20 haemoglobin values were 
divided into two categories with a cutoff of 8 g/dL (< 
8 g/dL and ≥ 8 g/dL).9 Procalcitonin levels were 
obtained through blood chemistry and divided into 
two categories, < 0.5 ng/mL and ≥ 0.5 ng/mL. The 
worst laboratory values were documented when 
more than one laboratory examinations were 
available.

Data Analysis

The collected data were analyzed using SPSS for 
windows version 25.0. Descriptive analysis described 
the baseline characteristics of subjects in each group. 
Continuous data were presented as mean and 
standard deviation (SD) if normally distributed, or 
median and interquartile range (IQR) if not normally 
distributed. Categorical data were presented as 
absolute numbers and percentages. Bivariate 

analysis was conducted to evaluate the association of 
mortality with each risk factor using χ2-test. Binary 
logistic regression was used for multivariate analysis 
and included variables with p value less than 0.20 in 
bivariate analysis. P-value less than 0.05 was 
considered statistically ohsignificant.

Ethical Approval

This study was approved by Research Ethics 
Committee at Faculty of Medicine Udayana University 
Prof Dr IGNG Ngoerah Hospital, Denpasar (No. 295/
UN14.2.2.VII.14/LT/ 2021).

RESULTS

Between January 2019 and December 2020, 1019 
patients were admitted to PICU, and 192 patients 
met the inclusion criteria. Thirty-two subjects were 
excluded due to the presence of perinatal lung 
disease or cyanotic congenital heart disease or 
incomplete medical record data or multiple 
congenital anomalies. Therefore, 160 subjects with 
severe pneumonia were enrolled in this 
study. Figure 1 illustrates the process of subject 
recruitment.

The median age of participants was 7 (IQR 2–47) 
months for the death group and 9 (IQR 3–48) months 
for the survivor group. The patients of both groups 
were predominantly male (58.9% and 57.5% in the 
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Characteristic Outcome

Death (n=73) Survivor (n=87)

Male
n (%)

43 (58.9) 50 (57.5)

Age,
months median (IQR)

7 (2-47) 9 (3-48)

Comorbidities
n (%)

53 (72.6) 55 (63.2)

Cardiovascular
n (%)

23 (31.5) 24 (27.6)

Neurology
n (%)

12 (16.4) 15 (17.2)

Haematology-Oncology
n (%)

6 (8.2) 5 (5.7)

Immunology
n (%)

9 (12.3) 1 (1.1)

PICU LoS,
days median (IQR)

4 (2-9) 9 (5-15)

Hospital LoS
days median (IQR)

6 (3-15) 20 (12-30)

Ventilator-free days
days median (IQR)

0 (0) 22 (15-25)

Length of MV
days median (IQR)

4 (2-9) 6 (3-12)

PELOD-2 score
median (IQR)

7 (5-8) 3 (1-4)

P/F ratio
median (IQR)

171 (113-248.5) 305 (241-352)

Table 1  Baseline characteristics of subjects between groups

Table 2  Bivariate analysis of some risk factors that associated with mortality

Risk Factors Outcome OR (95% CI) p value

Death Survive

Age < 60 months
n, (%)

56
(76.7)

66
(75.9)

1.0
(0.50-2.17)

0.90

Invasive mechanical ventilation
n, (%)

64
(87.7)

60
(69.0)

3.2
(1.39-7.35)

≤0.001*

SpO2 < 90% at arrival
n, (%)

41
(56.2)

7
(8.0)

14.6
(5.95-36.02)

≤0.001*

PELOD-2 score ≥ 7
n, (%)

40
(54.8)

4
(4.6)

25.1
(8.33-75.87)

≤0.001*

Moderate-severe malnutrition
n (%)

29
(39.7)

20
(23.0)

2.2
(1.11-4.38)

0.02*

Haemoglobin < 8 g/dL
n, (%)

26
(35.6)

9
(10.3)

4.7
(2.07-11.10)

≤0.001*

Lymphopenia
n, (%)

26
(35.6)

20
(23.0)

1.8
(0.92-3.70)

0.07

Procalcitonin ≥ 0.2 ng/mL
n, (%)

58
(79.5)

27
(31.0)

8.5
(4.15-17.77)

≤0.001*

*Significant p < 0.05 by χ2-test



death group and survivor group, respectively). 
Cardiovascular disease was the most common 
comorbidity found in both the survivor group (27.6%) 
and death group (31.5%), followed by neurological 
disorders, which had a prevalence of 17.2% and 
16.4% for the survivor group and death group, 
hematology-oncology, and immunology disorders. 
Median PELOD-2 score was 7 (IQR 5–8) for the death 
group and 3 (IQR 1–4) for the survivor group, as 
detailed in Table 1.

Bivariate analysis indicated that six risk factors were 
significantly associated with mortality. These factors 
were invasive mechanical ventilation, SpO2 < 90% at 
arrival, PELOD-2 score ≥ 7, haemoglobin < 8 g/dL, 
moderate-severe malnutrition, and procalcitonin ≥ 
0.5 ng/mL (Table 2). However, only five risk factors 
(SpO2 < 90% at arrival, PELOD-2 score ≥ 7, 
haemoglobin < 8 g/dL, lymphopenia, and 
procalcitonin ≥ 0.5 ng/mL) were independently 
associated with severe pneumonia mortality in 
multivariate analysis, as detailed in Figure 2.

DISCUSSION

Respiratory infections and illnesses, such as 
pneumonia, are significant causes of morbidity and 
mortality, particularly in developing countries. Early 
detection of severe clinical manifestations and well-
timed admission to intensive care is crucial for 
lowering mortality5, and identification of risk factors 
for mortality at admission or during the clinical 
course is helpful to anticipate and observe treatment 
during hospitalization.21

The risk factors for severe pneumonia mortality vary 
between countries, regions, and communities. In 
Indonesia, only three studies have evaluated risk 

factors of mortality. Kisworini et alsup>17 found 
tachycardia and anemia and Meliyanti et alsup>16 
found bacteremia and low weight as significant risk 
factors for mortality. Valentania et al18 described 
modified PIRO score (malnutrition, complicated chest 
radiograph, hypoxemia, hypotension, CRP, 
procalcitonin, and organ dysfunction) could predict 
mortality of pneumonia. In this study, we found that 
SpO2 < 90% at arrival, haemoglobin < 8 g/dL, PELOD-2 
score ≥ 7, lymphopenia, and procalcitonin ≥ 0.5 ng/mL 
were associated independently with mortality.

This study was conducted in Prof Dr IGNG Ngoerah 
Hospital, as tertiary health center in Bali province, 
Indonesia. The diagnosis of patients admitted in PICU 
highly varied, consists of multidisciplinary care, and 
included pediatric patients who aged 28 days-18 
years old. Therefore, the patients could represent all 
pediatric pneumonia patients that generally treated 
in PICU. This study was conducted at referral hospital 
for COVID-19 patients. However, because of small 
number (only 4) of pediatric patients required 
intensive care during study period, we decided to not 
include those patients into study.

Evaluation of SpO2 is a simple, fast, and noninvasive 
method to measure arterial oxygenation. The WHO 
has recommended its clinical use to determine the 
requirement for oxygen administration for patients 
with hypoxemia, particularly in low-middle income 
countries,22 and states a threshold of < 90% as 
indicative of hypoxemia requiring immediate referral 
to the hospital.23 An abnormal SpO2 measured by 
pulse oximetry alone or ratio between SpO2 / 
FiO2 commonly indicates a ventilation–perfusion 
mismatch caused by a pulmonary illness in pediatric 
acute respiratory distress syndrome (ARDS).23 In our 
PICU, pneumonia were found to be main cause of 
pulmonary ARDS with the median SpO2/FiO2 ratio 
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Figure 2  Multivariate analysis of risk factors of associated with mortality by logistic regression. The plot and error 
bars represent the odd ratio and confidence interval for each risk factors.



were 165.24 This study found that SpO2 < 90% at 
arrival was associated with mortality, with an 
adjusted OR (odds ratio) of 17.29 (95%CI 4.82-61.43). 
This result is consistent with previous studies by Shi 
et alsup>9 and Zhang et alsup>11 that found 
significant associations between SpO2 < 90% and 
mortality, with an adjusted OR of 8.77 (95% CI 2.14–
45.02). Colbourn et alalso found that SpO2 < 90% 
predicted death independently compared with 
SpO2 ≥ 90% (risk ratio 9.37; 95% CI 2.17–40.4; 
p=0.003).23 In a study including 5,054 children in four 
hospitals in the Philippines, hypoxemia (SpO2 < 90%) 
was associated with death in children hospitalized 
with severe pneumonia in both < 2 months and 2–59 
months age groups (aOR 4.69; 95%CI 2.23–9.56 and 
aOR 5.06; 95%CI 3.67–6.94, respectively).25

The PELOD score is a frequently used scoring system 
that describes multiple organ dysfunction in pediatric 
patients. Different cutoff points have been reported 
in the literature and may be due to differences in 
patient characteristics, facilities, and staff capability 
at each center.26 This study found a PELOD-2 score ≥ 
7 without lactate measurement to be associated 
significantly with mortality in patients with severe 
pneumonia with an adjusted OR of 18.38 (95%CI 4.14-
81.43). A similar result was found by Shi et alsup>9, 
who showed that the proportion of multiple organ 
failure in the non-survivor group was significantly 
higher than that of the survivor group (21.5% versus 
3.5%; p = 0.040). A higher PELOD-2 score indicates 
multiple organ dysfunction and poorer prognosis, 
and the most common organ dysfunction seen in 
sepsis patients is related to the respiratory 
system.27 A previous study by Wati et alsup>28 found 
that most patients admitted to the PICU had three 
organ dysfunction (42.9%), with a median PELOD-2 
score of 6 (IQR 8), and 58.3% of those who had three 
organ dysfunction died.

Of the complete blood count indices, mortality was 
associated with low lymphocyte count (aOR 3.59; 
95%CI 1.09-11.75). These results are supported by 
the study by Wang et alsup>14 that found that 
lymphopenia increased mortality risk 7.68 times (95% 
CI 2.57–22.9) compared to normal lymphocyte values. 
Similarly, Chen et alsup>29 reported that abnormal 
lymphocyte count was significantly associated with 
more severe pneumonia and predicted further 
intensive care admission (OR 3.87; 95% CI 3.45–4.35). 
Significant lymphopenia has been recognized as a 
sign of blood lymphocyte dysfunction during 
infections.30 Lymphopenia reflects impaired immune 
responses, especially among patients with severe 
infection and sepsis and may be the key factor in the 
inability to survive sepsis.30 Therefore, this blood 

parameter could be used as a predictor of mortality in 
pneumonia patients as well. haemoglobin level < 8 
g/dL was associated with mortality (aOR 4.05; 95%CI 
1.16–14.13). Anemia as a predictor of mortality in 
patients with pneumonia has been consistently 
reported in previous studies9,11,17,21,25 and could be due 
to impaired oxygen transport in patients who have 
low haemoglobin levels. In addition, the presence of 
pneumonia concurrent with anemia could worsen 
hypoxic conditions and lead to a higher risk of 
death.17 Moschovis et alsup>31 stated that anemia 
was a predictor of worse prognosis and 
unresponsiveness to treatment among children with 
pneumonia, particularly when accompanied by 
anemia at high altitudes. Anemia and lymphopenia in 
this study was considered not only caused by severe 
infection but also the comorbidities, as the 
hematology and immunology disorders were 
prevalent in our settings.

Procalcitonin is an inflammatory biomarker that 
found to increase by several folds during 
inflammation, such as during a bacterial 
infection.32 Prior studies found as high as 16.1% of 
total patients and 21% of severe pneumonia patients 
had positive blood cultures.33,34 The bacterial 
etiology, represented by high procalcitonin level, 
could lead to more severe manifestations of 
pneumonia. This study found that procalcitonin levels 
≥ 0.5 ng/mL increased risk of mortality (adjusted OR 
7.64; 95%CI 2.61-22.4). This result is supported by 
Yadav et alsup>32, who reported that procalcitonin 
level greater than 2 ng/mL was a predictor of more 
severe pneumonia manifestation and indicated a 
higher risk for complications including empyema, 
pneumothorax, septic shock, ARDS, and prolonged 
hospitalization. However, a contrary result was 
reported in the studies by Shi et aland Zhang et al 
which found no association between procalcitonin 
and mortality in patients with severe 
pneumonia.9,11 These conflicting results are expected 
due to variability in cutoffs for procalcitonin, analysis 
methods, populations, study settings, and outcomes. 
This suggests further study is necessary to evaluate 
optimum cutoff value to predict mortality in children 
with severe pneumonia.

Patient age has been considered as a risk factor for 
mortality among patients with pneumonia in 
previous studies. However, this study found that age 
was not associated with risk of mortality. This result 
is supported by Shi et alsup>9, who reported no 
difference in fatal outcomes for patients aged 1–14 
years old and those aged less than 1 years old. In 
contrast, Williams et alsup>13 found that age less 
than 2 months old and 10 years old significantly 
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increased the risk of mortality compared to children 
aged 2 months old (OR 1.22 and 1.87, respectively), 
though children aged 5 years old had a lower risk of 
mortality (OR 0.84). These contradictory results may 
be due to the large variations in age groups and 
cutoffs used in prior studies.9,11,13,21

Invasive mechanical ventilation was associated 
significantly with mortality in bivariate analysis, 
though not in multivariate analysis. Similarly, a 
previous study by Shi et alsup>9 showed that the 
requirement for mechanical ventilation was not 
associated significantly in multivariate analysis, 
despite it being associated significantly in bivariate 
analysis. In contrast, Sudarmadji et alsup>35 reported 
that intubated patients with severe pneumonia had a 
higher risk of death (OR 6.00; 95% CI 2.77–12.97), and 
Ramachandran et alsup>8 stated that assisted 
ventilation was independently associated with fatal 
pneumonia cases.

Malnutrition is associated with altered metabolism, 
worsens the prognosis of severely ill children and 
contributes to higher mortality, longer length of 
hospital stay, and higher health cost.36 In this study, 
moderate-severe malnutrition was not associated 
significantly with mortality in patients with severe 
pneumonia in multivariate analysis A similar result 
was found by Shi et alsup>9, who reported that the 
prevalence of malnutrition in the death and survivor 
groups was not significantly different. In contrast, 
Ramachandran et alsup>8 showed that a weight-for-
age Z score less than -3 SD had a 2.25 times higher 
risk of mortality. This result could be due to 
differences in anthropometric measurements of 
malnutrition. Previous studies primarily used weight-
for-age as an indicator of malnutrition, while this 
study used the ratio of actual subject weight to ideal 
body weight based on the WHO growth chart.

This study had some limitations. First, it used a 
retrospective unmatched case-control design that is 
prone to biased patient selection due to incomplete 
previous data provided in medical records and 
unmatched in design. However, this study included 
only complete medical records confirmed with 
objective supporting examination to minimize 
selection bias and warranted further study with 

matching between case and control group. Second, 
the study sample size was relatively small, with 
resulting wide confidence intervals in certain 
outcomes. Third, specific mechanical ventilation 
parameters were not included in the analysis, which 
could have provided more information for further 
analysis, research, and patient treatment. Fourth, this 
study did not mention socio-demographic factors 
(parental education, parental occupation, family 
income, geography, housing, number of family 
members) as the unavailability of these data in 
medical records. Finally, this study did not mention 
specific immunization history, such as history of 
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SUMMARY BOX

What is the already known about the subjects

  ● Prevalence of children with pneumonia 
who require admission to the pediatric 
intensive care unit (PICU) was high

  ● Anticipating of risk factors for mortality is 
important to establish appropriate early 
intervention, reduce in-hospital 
complications and mortality.

What are the new findings?

  ● Simple objective measurement and 
laboratory such as SpO2 < 90% at arrival, 
haemoglobin < 8 g/dL, and lymphopenia 
were associated independently with 
mortality in pediatric patients with severe 
pneumonia.

  ● Invasive mechanical ventilation and 
malnutrition were not associated with 
mortality and warrants further study to 
reveal the association.

  ● These findings suggest that patients with 
SpO2 < 90% at arrival should be treated 
and evaluated rigorously, and blood 
transfusion should be considered in 
patients who had haemoglobin < 8 g/dL, 
particularly in mechanically ventilated 
patients.

measles, MMR, Hib, pneumococcal, and influenza vaccines, that may affect the severity of pneumonia in 
children.
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Lead occupational exposure has been increasingly reported 
by healthcare providers as an important challenge in industrial 
settings. Ubiquinone is a natural substance that has a role in 
the electron transport chain and oxidation-reduction pathway. 
In this study, we evaluated the effects of ubiquinone on 
inflammatory markers in workers who were exposed to lead in 
their routine daily work, as determined by measurement of 
lead levels in their blood at the start of the study, and 
compared to the control group. This study is a randomized, 
blind, placebo (control (two-month clinical trial. 61 people who 
had spent at least a year in an industrial environment were 
divided into two groups. In the ubiquinone group, 31 
participants received 200 mg/day of ubiquinone-containing 
capsules for two months, and in the placebo group, 30 
participants received a placebo capsule of starch daily for two 
months, At the end of the study, there was a withdrawal of one 
participant from the ubiquinone group and two participants 
from the placebo group. The inflammatory biomarker high-
sensitivity C-reactive protein was measured using a 
turbidimetric immunoassay, while TNF-? and IL-6 plasma 
levels were determined using an ELISA. These measurements 
were done at the start of the study and after two months to 
compare the results of these parameters in the ubiquinone 
and placebo groups. After two months of ubiquinone 
supplementation, there was a statistically significant 
improvement in TNF- and IL-6 concentrations, but it did not 
affect CRP levels in the study participants.
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Ubiquinone Supplementation Lessens the Negative 
Impacts of Occupational Lead Exposure

by Reducing Inflammation
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The industrial revolution of the 18th century led to 
major changes in working conditions so exposure to 
heavy metals became an inevitable risk..1 The current 
work environment has emerged as one of the most 
significant global public health concerns.2 The 
interaction between the environment and the 
biological system is one of the major factors that 
govern an individual's health. The danger of exposure 
to heavy metals and their associated negative effects 
is increased by numerous activities, such as those 
that deal with petroleum, metal processing, vehicle 
maintenance, mining, and coal burning.3 Nowadays, a 
series of studies have shown that heavy metals are 
the primary risk factors linked to the emergence of 
several pathophysiological illnesses. Essentially, the 
pathways by which they cause harmful consequences 
to involve inflammation and oxidative stress in the 
heart, lungs, and blood vessels.4,5

Many studies show that exposure to heavy metals 
that arise from occupation or environmental 
pollution results in low-grade inflammation. At the 
cellular level, the alteration of metabolic 
homeostasis is the main cause of heavy metal 
toxicity. This happens as a result of the accumulation 
of an excessive amount of heavy metal within 
different tissues. The metallic deposits then interfere 
with enzymatic, metabolic, and mitochondrial 
processes, which impair biological function.6 The 
pharmacokinetics of each metal, as well as the route 
of exposure, determine how much of this 
malfunction and subsequent injury occurs.7

Lead is a naturally occurring heavy metal that is 
primarily found in conjunction with sulfur, and is 
distinguished by its high density, malleability, weak 
conductivity, and corrosion resistance. Because of its 
physio-chemical properties, lead is widely used in a 
variety of industries. The main ways that humans are 
exposed to lead are through the consumption and 
inhalation of contaminated foods, drinks, air, and soil.8

In the blood, lead has a half-life of about 30 days, 
after which it transfers into soft tissues like the 
kidneys, brain, and liver before being dispersed as 
lead phosphate to bones, teeth, and hair.9

Lead poisoning results in the production of ROS 
(Reactive Oxygen Species) like hydroperoxide, 
hydrogen peroxide, and singlet oxygen. These free 
radicals are produced by lead exposure. When ROS 
and antioxidant defences are out of balance, the 
body experiences oxidative stress. Oxidative stress 
causes the release of pro-inflammatory mediators, 
cellular dysfunction, and injury10and in turn, this 
increases the risk of unfavourable health outcomes 
like cancer and cardiovascular disease.11

Ubiquinone-10, (also known as coenzyme Q10 or 
CoQ10) is a lipid-soluble benzoquinone with a side 
chain containing 10 isoprenyl units. Ubiquinone exists 
in its reduced form (ubiquinol), which functions as an 
antioxidant. Small amounts of ubiquinone are 
produced both endogenously and naturally in a 
variety of foods, including fish and meat.12 It is a 
crucial part of the electron transport chain within the 
adenosine triphosphate (ATP) synthesis 
machinery.13 To fully realize ubiquinone's value as a 
natural treatment for illnesses associated with 
inflammation, the precise mechanisms involved still 
need to be elucidated. Ubiquinone controls the gene 
expression of other molecules involved in the 
oxidative reduction pathway and provides effective 
defence against the oxidation of lipid membranes, 
proteins, and nucleic acids.14 Additionally, 
Peroxisome proliferator-activated receptor (PPAR)-
mediated anti-inflammatory response is activated by 
ubiquinone, which can operate as an agonist of 
PPARs.15 Ubiquinone's therapeutic effects are linked 
to its role in scavenging free radicals and suppressing 
inflammatory signalling pathways by modulating 
inflammatory expression.16

According to a systematic review, the occupationally 
lead-exposed group had considerably more lead in 
their blood and inflammatory markers, such as 
cytokines (IL-4, IL-6, IL-10, and TNF-α), than the 
control group17 A correlation between high blood 
lead levels and a higher than normal level of C-
reactive protein (CRP) has been observed by a study 
performed by Sirivarasai et al.18 Previous research has 
shown that taking a ubiquinone supplement can 
lower levels of circulating CRP, which is produced by 
the liver and fat cells and is regarded as a biomarker 
for the severity of systemic inflammation in the body. 
Ubiquinone also reduces IL-6 and TNF-α mRNA 
expression in the liver.19 Ubiquinone is an add-on 
therapy that has been proven to be useful in the 
treatment of metabolic illnesses in several 
randomized controlled trials (RCTs). However, the 
results of these studies are inconsistent since they 
used small sample sizes and participants with varying 
levels of health.13,20 The current study aims to 
determine whether there is a link between 
ubiquinone administration and a reduction in 
inflammatory markers in populations who work with 
heavy metals.

MATERIALS AND METHODS

The Research Committee of the College of Pharmacy 
at the University of Mosul in Iraq has approved the 
study project. The current investigation was 
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conducted in Mosul's main industrial areas. The study 
was conducted from the beginning of May until the 
end of June 2022.

Study design

This is a randomized, blind, placebo-control, two-
month clinical trial. Participants had at least a year of 
exposure to an industrial environment. Before study 
initiation, the lead concentrations in the blood of 
people included in the study were measured and 
compared with the concentration of lead in the blood 
of a normal healthy individual.

Subjects

In the current study, 76 people were evaluated for 
their suitability to participate, but only 61 of them 
agreed to participate; the others were excluded 
because they did not meet the inclusion and exclusion 
criteria. They have held a variety of jobs with a high risk 
of heavy metal exposure. These included those who 
worked as painters, gas station and local generator 
workers, and car repairers. They ranged in age from 18 
to 75 years. They were split into two groups randomly. 
During the follow-up period, three participants 
withdrew from the study (Figure 1). In addition to the 
study participants, five normal individuals who work as 
farmers were considered as a control to confirm the 
occurrence of bioaccumulation of lead in subjects 
included in the study.

Data collection and specimen

Name, age, drinking and smoking habits, time spent 
working in an industrial area, and contact information 
were acquired directly from the participant. The 
concentrations of tumour necrosis factor alpha (TNF-
α), interleukin-6 (IL-6), and C-reactive protein (CRP) 
were measured by suitable laboratory tests for 

participants before and after the study. The 
concentration of lead was measured for all 
candidates before confirming their inclusion in the 
study, in addition to measuring it in the control 
group.

Each participant in this study gave 3 ml of venous 
blood, these samples were drawn in the morning. The 
blood sample was transferred to vacutest (gel) tubes. 
By leaving the collected blood at room temperature 
for two hours, it can coagulate. The coagulated blood 
is then centrifuged for 15 minutes at a speed of 3000 
rpm to obtain the serum. This procedure is repeated 
after two months to get a second sample.

Blinding and Compliance

Following the registration of volunteers and 
receiving their approval to take part in the study, the 
names of the volunteers were separated at random 
into two groups, 31 in the ubiquinone group and 30 in 
the placebo group. The ubiquinone group took the 
coenzyme CoQ-10®, a product of the NATROL® 
company in the United States, at a dose of 200 mg per 
day for two months; while the placebo group took 
starch-containing pills, administered daily for two 
months. To ensure blindness, Q10 and starch were 
placed in the same container. Treatment side effects 
were evaluated using self-reported questionnaires. In 
this study, compliance assessment was done by 
counting tablets.

Inclusion and Exclusion criteria

Men who worked in a variety of industrial professions 
and were exposed to occupational lead meet the 
inclusion criteria. These included people working in 
the industrial area of Mosul city. Their ages were 
between 18 and 75. Car repair, gas station and local 
generator workers, and painters were among the jobs 
included. Those people have lead accumulated in 
their blood, and the concentrations of lead in their 
bodies are significantly higher than the average 
Bioaccumulation of lead in participating individuals 
was confirmed statistically since the concentrations 
of lead in the blood of each participant were 
compared with the average lead concentration of 
normal control, and subjects with significantly higher 
lead concentrations in their blood were included in 
the study.

Where the exclusion criteria include women, males 
who are under 18 years old, over 75 years old, 
alcoholics, people who have worked in an industrial 
field for less than a year, who have a lead 
concentration in their blood with no significant 
difference compared to the control group, or other 
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jobs that do not significantly expose workers to 
industrial pollutants are excluded from inclusion as 
professions. All volunteers are working in Mosul's 
industrial regions. Patients with diabetes, renal 
failure, neurological illnesses (Parkinson's disease, 
epilepsy, and essential tremor), stroke, 
gastrointestinal problems (chronic diarrhoea and 
inflammatory bowel diseases), and renal failure were 
also excluded from the trial.

Laboratory Test

Lead concentration was measured by atomic 
absorption spectrophotometry according to the 
manufacturer's instructions manual. The inflammatory 
biomarker high-sensitivity C-reactive protein (hs-CRP) 
was measured using a turbidimetric immunoassay kit 
from LDN Co., Germany, and plasma levels of TNF-α 
and IL-6 were assessed using an ELISA kit from Boster 
Biological Technology Co., Wuhan, China.

RESULTS

The study included 61 men, all of whom received 200 
mg of ubiquinone supplements for two months and 
were considered the ubiquinone group, while the 
other 30 received starch-containing tablets and were 
considered the placebo group. All of these events 
occurred at random after the participants' 
acceptance and important information was filled out.

After two months of study, one participant from the 
ubiquinone group and two from the placebo group 
were dropped, so the total number of participants in 
the ubiquinone group and placebo group is 30 and 28, 
respectively.

Demographic characteristics

All participants were males, and they showed an age 
difference with 55% of them being older than 40 
years, as shown in Table 1. Also, there was a 
difference in the participants' jobs in that about half 
of them worked in a gas station, and the others were 
equally distributed between working for local 
generators, car mechanics, and painters. Another 
important difference between participants was the 
duration of time they spent in these jobs, with 43% of 
them spending less than five years in their current 
jobs, 35% spending between five and ten years in 
their jobs, and 25% spending more than ten years in 
their jobs. Another characteristic of participants was 
their smoking habit: 40% of them smoke 10-20 
cigarettes per day, while 33% smoke more than 20 
cigarettes per day.  

The pre-study results for participants and the normal 
control group show that the concentration of lead in 
the study's included groups was significantly higher 
than in a normal individual, with a p-value less than 
0.05 in all workers exposed to occupational lead 
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Demographic parameters Control (n=28) Ubiquinone (n=30)

Age (years)

<20 2 3

20-30 4 5

30-40 5 7

>40 17 15

Jobs

Car repairing 5 6

Gas station 12 10

Local generators 5 7

Painting 6 7

Duration of work (years)

<5 11 14

5-10 12 9

>10 5 7

Number of cigarette per day

No smoking 3 5

<10 4 4

10-20 11 12

>20 10 9

Table 1  Demographic parameters for the studied groups

Table 1  Demographic parameters for the studied groups



exposure. The concentration of lead in various 
participants according to their occupation, along 
with a p-value comparison to the control group 
(Table 2). It is worth mentioning that the World 
Health Organization has set a lead guideline limit of 
1µg/100ml.

Participants tolerated ubiquinone supplements well, 
with no unobserved side effects, and the ubiquinone 
group's compliance was measured by counting the 
tablets that remained at the end of the study. Table 3
shows the compliance of the ubiquinone group with 
their supplement tablet during the study period. 
Compliance in the ubiquinone group was less than 
85% in 3.3% of participants, but the majority of 
patients have excellent compliance.

There was a significant positive correlation in TNF-α 
concentration after two months of using ubiquinone 
supplements, with a decrease of about 0.6 pg/mL 
(p=0.05), whereas the TNF-α concentration in the 
placebo group was unchanged (Figure 2A).

The results found a non-significant decrease in CRP in 
the ubiquinone group after two months of using a 
ubiquinone supplement that is about 0.3 mg/L (p-
value = 0.078). Also in the placebo group, there was a 
non-significant reduction in CRP concentration 
(Figure 2B).

The results revealed a significant decrease in IL-6 in 
the ubiquinone group after two months of using a 
0.16 pg/mL ubiquinone supplement (p-value 0.05). 
While in the placebo group, there was a comparable 
increase in IL-6 concentration (Figure 2C).
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Parameters
Control group 

farmers
Painter

Gas station 
workers

Local generators 
workers

Car repairers

Mean(µg/100ml) 2.72 7.06 7.44 7.80 6.83

SD 0.90 2.12 2.23 3.25 1.84

Max 3.76 9.07 9.65 11.63 9.14

Min 1.68 4.17 4.35 4.25 4.36

p-value - 0.004 0.000 0.015 0.000

Percentage of compliance Control (n=28) Ubiquinone (n=30)

less than 85% 7.14% 3.3%

90% -85% 10.7% 6.7%

90%-95% 39.3% 30.0%

more than 95% 42.9% 60.0%

Table 3  Percentage of compliance of study participants

Table 2  The concentration of lead in the blood of participants compared to that of normal individuals

Figure 2  Ubiquinone slightly reduced pro-inflammatory 
markers after 2 months of therapy in workplace lead-
exposed individuals. Data expressed as mean ± SD, n=58, 
*P<0.05, * significantly higher as compared to ubiquinone 
group after 2 months of therapy.



DISCUSSION

Lead was the biomarker utilized to evaluate the 
degree of heavy metals exposure. The lead 
concentration in the blood of participants from 
variable occupations was measured at the start of the 
study. The study discovered significant increases in 
lead concentrations in workers in these occupations. 
Similar results were observed by Singh et al(2022), 
who found that workers in heavy metals-related 
occupations have a higher-than-normal level of lead 
in their blood.21 Additionally, Muller et al22 discovered 
significant increases in lead concentrations in 
workers in the plating industry.

Ubiquinone is a biologically active substance that 
regulates gene expression, is a natural antioxidant, 
and serves as a vital cofactor in the cellular metabolic 
pathway. The justification for its usage as a dietary 
supplement and in medical settings is based on these 
functions.13,23Therefore, many studies were conducted 
for a more comprehensive understanding of the 
effects of ubiquinone on inflammatory markers. An 
earlier study discovered that Ubiquinone lowers CRP 
levels by reducing hepatic mRNA expression of IL-6 
and TNF-α. Ubiquinone is effective in several 
randomized controlled trials for metabolic illnesses.24

There was a statistically significant improvement in 
TNF-α concentration after two months of ubiquinone 
supplementation in the current study. Although it 
was higher in the placebo group than in the 
ubiquinone group at the start of the study, the TNF-α 
value in the placebo group did not change after two 
months of ubiquinone supplementation.

This is similar to the results of a meta-analysis study 
conducted by Zhai et al on nine randomized clinical 
trials with different dosage forms of ubiquinone 
supplements and for different durations of 
ubiquinone supplementation. Three of the clinical 
trials measured plasma TNF-α levels. Patients with 
metabolic illnesses who took ubiquinone supplements 
had significantly lower levels of TNF-α than those who 
took a placebo, according to the review.23

Other meta-analysis studies that support our findings 
include Farsi et al and Fan et al, who discovered that 
oral ubiquinone supplementation was significantly 
effective in lowering serum TNF-α p levels.25,26

The effects of inflammatory markers have been 
studied in patients with different clinical conditions. 
To begin, Abdollahzad et al observed ubiquinone 
effects in reducing TNF-α overproduction in an RCT 
on 44 rheumatoid arthritis patients.27 Similarly, 
administration of ubiquinone to patients with 
multiple sclerosis has resulted in that significant 

decrease in TNF-α in the intervention group 
compared to placebo group.28 These beneficial 
effects of ubiquinone on TNF-α levels were also 
observed in patients with multiple sclerosis who 
received ubiquinone supplementation.28 In addition 
to investigating its impact on migraine patients, 
which yielded comparable results with significant 
improvement in TNF-α levels.29

In contrast to Gokbel et al's study, 100 mg/day 
ubiquinone administration has shown no effects on 
TNF-α levels in healthy volunteers. This is most likely 
due to normal TNF-α levels at the start of the study or 
an insufficient ubiquinone supplement 
dosage.30 Another study published by Raygan et al 
found that patients with metabolic syndrome who 
took 100 mg/day of ubiquinone for eight weeks 
experienced no change in their inflammatory markers. 
According to the study, the trial design, length, and 
ubiquinone supplement affect this outcome.31

The results of the current study show a statistically 
non-significant reduction in CRP level of about 0.3 
mg/L in the ubiquinone group after using CoQ10 
supplementation for two months, while in, the 
placebo group there is an elevation in CRP level 
during the study period. Lee et al32 did not observe an 
association between the level of high-sensitivity CRP 
and ubiquinone intake in those suffering from 
coronary artery disorders.31 This finding disagrees 
with a study performed in Iran by Taghizadeh et al, 
which observed a significant relationship between 
CRP level and ubiquinone supplementation in 22 
polycystic ovarian women who took 200 mg of CoQ10 
for eight weeks in an RCT.33

Similar findings were observed by Farsi et al, who 
conducted a study on 20 nonalcoholic fatty liver 
disease patients by examining IL-6 levels before and 
after three months of 100 mg CoQ10 
supplementation.25 These studies' substantial CRP 
reduction may be related to the study subjects' high 
baseline CRP levels.

This study demonstrates ubiquinone's potent ability 
to lower IL-6 levels in people exposed to heavy 
metals. This finding is similar to the results of a meta-
analysis conducted by Fan et al.26 Other RCTs with 
similar findings, such as Bagheri Nesami et al34, 
examined the correlation between CoQ10 
supplementation and plasma IL-6 levels in 30 
hypertensive patients and compared it to a similar 
number of patients who received a placebo. Their 
results indicated that ubiquinone results in a 
statistically significant improvement of IL-6. On the 
other hand, studies performed by Gokbel et al30 and 
Farsi et al25 found no correlation between CoQ10 
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supplementation and plasma IL-6 level, this 
endogenous response to occupational heavy metal 
exposure could be explained in the context of cellular 
response to the surrounding milieu whether being 
irritant, such as metal or even changes in oxygen 
levels,35,36or due to presence of other underlying 
diseases.37,38

CONCLUSION

This clinical study found that taking 200 mg of 
ubiquinone daily for two months reduced TNF-α and 
IL-6 levels in people exposed to heavy metals but had 
no effect on CRP levels.
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Background
In only a year, COVID-19 had changed a lot of regular human 
lifestyle. World Health Organization (WHO) declared COVID-19 
as a global pandemic in March 2020. At March 2020, COVID-
19 had entered Indonesia. Soon, Bali harbor the first death 
due to COVID-19 in the nation.

Method
The study collected data from medical records of patients 
admitted to Udayana University Hospital from April 2020 to 
March 2022. This report comprises epidemiological, clinical, 
and laboratory characteristics as well as treatment and 
outcome of the patients while discharged.

Results
Patients mean age was 45.75 years old, with male constituting 
53.8% of patients admitted. 113 (3.7%) patients had a history 
of international travels prior to admission. Almost all patients 
had fever (90.8%), and a majority had cough (79.3%) and sore 
throat (58.3%). Then, it was followed by less common traits 
such as chest tightness (39.7%), myalgia (31.3%), headache 
(29.4%), cold (19.0%), anosmia (15.1%), dizziness (12.7%), 
and diarrhea (4.6%). Laboratory results during admission 
showed an average leukocyte count of 1.76 ± 1.07 × 
109 cells/L, neutrophil of 4.69 ± 2.96 × 109 cells/L, and 
lymphocyte of 1.76 ± 1.07 × 109 cells/L.

Conclusion
The first two year of COVID-19 pandemic in Indonesia had 
shown how public health policies shaped the epidemiological 
characteristics of our patients. However, Udayana University 
Hospital being a tertiary referral COVID-19 hospital justifies a 
higher mortality rate of 5.2% compared to other studies.
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At the end of 2019, a mysterious unknown 
pneumonia-like outbreak was first observed in 
Wuhan, Hubei. Epidemiologically traced, all cases 
admitted to the hospital had some sort of contact 
with Huanan Wet Market. Soon, the government and 
the world were alerted by the emergence of a novel 
coronavirus, temporarily named 2019-nCoV and soon 
definitively named as SARS-CoV-2. The virus soon 
emerged to be a notoriously infectious pathogen, 
forcing WHO as the international global health 
custodian to declare that the world is facing a 
COVID-19 pandemic.

Due to most cases being asymptomatic or showing 
really mild and non-specific symptoms, patients 
infected by SARS-CoV-2 often goes unnoticed. This 
trait elevates reproductive numbers through 
undetected communal and international 
transmission. Currently, no antiviral agent and 
treatment protocol has been proven to be both 
efficacious and safe to combat the pathogen, 
therefore preventing the spread is the best way to 
control the pandemic.1 Preventing deaths in high-risk 
patients with comorbidities through strict outbreak-
control protocols and physical distancing may help 
mitigate the impact of COVID-19 pandemic.

Although COVID-19 is, first and foremost, a global 
health crisis, it has evolved to become a collateral 
multisectoral damage due to both deaths and 
policies instigated by the outbreak.2 Therefore, 
policies established mainly driven by social and 
economic conditions compromises ideal outbreak 
containment strategies. This becomes even more 
prominent on developing countries, where strict 
lockdowns may prompt chaos and looting.3 These 
policies came with the expense of new clusters, 
proven by increasing number of cases post-holiday in 
January 2021 although special holiday travel 
restrictions were issued in Bali.4

Lukewarm policies contributed to shape the case 
count curve, once again emphasizing how political 
and economic interest affects public health. 
Therefore, we collected medical records regarding 
epidemiology and initial experiences, clinical 
features, and management of all confirmed COVID-
19 patients admitted to Udayana University Hospital, 
Bali, Indonesia in one year from April 2020 to March 
2022.

MATERIALS & METHODS

This study analyzes observational study reports 
secondary data of all 3048 confirmed COVID-19 
patients admitted to Udayana University Hospital up 

to the end of March 2022. Patient was deemed 
diagnosed positive COVID-19 if RT-PCR results 
showed positive. This report comprises 
epidemiological, clinical, laboratory, and radiological 
characteristics as well as treatment – antiviral 
therapy, antibiotics, anticoagulant, and ventilator 
support – during admission and the outcome of the 
patients when discharged. Patients below 18 years 
old were excluded from analyses.

An analysis using SPSS Statistics 25 was performed to 
present final results of data gathered during this 
research. Test of distribution using Shapiro-Wilk test 
if the number of subjects were below 30 and 
Kolmogorov-Smirnov test if the number of subjects 
were above 30. The test was performed to determine 
the format of reporting, with mean (± standard 
deviation) for data distributed normally and median 
(Q1-Q3) for data not distributed normally. Ethical 
approval was released by the ethical committee of 
Udayana University (No: 1010/UN1422VII14/LT/
2020). Information about subjects were kept highly 
confidential and are only used in accordance with 
research ethical guidelines.

RESULTS

A total of 3048 subjects admitted to Udayana 
University Hospital between April 2020 to March 
2022 were included in the study (Figure 1). Patients 
excluded were those with an age lower than 18 years 
old and those isolated but was negative through RT-
PCR result. Patients included had a mean age of 45.75 
(SD ± 15.40) years old, ranging from 18 up to 90 years 
old. Male patients were more prevalent, constituting 
53.8% of all patients admitted. Almost all patients 
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Figure 1  District Origins of COVID-19 Patients Admitted to  
 Udayana University Hospital Between April 2020 to  
 March 2022 (n=3048)



admitted were Indonesian (99.3%). A complete 
demographic profile of our patients could be seen in 
Table 1.

Udayana University Hospital is a tertiary referral 
hospital dedicated as a major COVID-19 center in Bali. 
In cases where people came for other emergencies 
such as trauma, Udayana University Hospital will only 
stabilize the patient and further refer them to other 
healthcare centers. In one year since admitting its 
first COVID-19 patient, Udayana University Hospital 
had received patients referred from every regency in 
Bali (94.40%), Indonesians from regions out of Bali 
(5.60%), and non-Indonesian patients (0.10%). A 
majority of our patients came from Denpasar 
(44.94%), Badung (18.79%), and Gianyar (8.77%). 
Clinical profile of our patients may be seen in Table 2 
while the laboratory profile may be seen in Table 3.

Out of all patients treated up to March 2022, majority 
of them recovered (94.8%) and were safely 
discharged. The fatality rate within our hospital 
(5.2%) is slightly higher compared to those described 
in literatures per age group due to referred patients 
admitted in already complicated conditions or that 
these patients had complex comorbidities.5

Figure 2 shows the number of monthly admissions 
and deaths between April 2020 to March 2022, where 
there are peaks connected to real-life situations 
happening within the province and the country.6

DISCUSSION

In our study, we found that a majority of our patients 
(79.8%) were of working age (21-60 years old). Male 
predominates our patients by a slight 53.8%. This 
demographic state occurs due to a large number of 
women within the country operates as housewives, 
though it didn’t exclude the possibility of outbreaks 
on market which will mainly elevate number of 
women infected. Men in working age had a higher 
mobility and frequent contacts with other people. 
This is consistent with some studies which men of 
working age predominates total number of cases.7-12

In terms of occupation, 31.5% of patients admitted 
were private corporation employee. This was due to 
premature installment of new normal policies such as 
allowing employees under 45-years old to work from 
office.13 This was followed by reopening of larger 
public facilities on June 1.13 This reopening caused 
housewives / household assistant (10.8%), 
entrepreneurs (10.8%), and public workers (9.6%) to 
place second to fourth. Healthcare workers composed 
5.5% of all cases, consistent with some studies.9 This is 
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Category Frequency Percentage

Age Group

18–20 67 2.2

21–40 1122 36.8

41–60 1311 43

61–80 521 17.1

≥81 27 0.9

Gender

Male 1640 53.8

Female 1408 46.2

Occupation

Private Corporation 
Employee

960 31.5

Housewife / Household 
Assistant

329 10.8

Entrepreneur 329 10.8

Public Worker 293 9.6

University Student 250 8.2

Healthcare Worker 168 5.5

Retired / Unemployed 149 4.9

Migrant Worker 122 4

Merchant 85 2.8

Teacher 70 2.3

Laborer 61 2

Farmer 58 1.9

State-Owned Corporation 
Employee

49 1.6

Others 125 4.1

Recent Travel

Yes 113 3.7

No 2935 96.3

Table 1  Demographic Profile of COVID-19 Patients (n=3048)



higher in earlier months due to unprepared systems 
and inadequate personal protective equipment (PPE) 
availability, also seen in some studies.12

International travel history as recent as 14 days were 
recorded in only 3.7% patients, in which all of them 
happened during the first 3 months. Most of them 
were migrant workers, where their work setting does 
not tightly implement COVID-19 protocols and many 
have forced them to go home due to economic 
instability.11,14

Almost all of patients admitted had fever (90.8%), 
followed by cough (79.3%), sore throat (58.3%), and 
chest tightness (39.7%). Anosmia, which is a relative 
indicator to a moderate to mild COVID-19, was rarely 
seen (15.1%). Due to Udayana University Hospital 
being a tertiary referral COVID-19 hospital, 
symptoms shown were higher than described in 
literatures. Almost all findings are consistent with a 
some studies, except that fever affects almost all 
patients in our hospital.9,11,12

Hypertension (22.4%) is the most common 
comorbidity in patients admitted, followed by 
diabetes mellitus (14.4%), heart disease (10.7%), and 
chronic lung disease (3.5%). Although there were 
other comorbidities, most do not happen in a 
significantly large amount. This is consistent with a 
some studies, where hypertension tops the 
list,10 followed by the rest three comorbidities.9,11,12

In accordance to therapies published by Indonesian 
Association of Internal Medicine, we administered 
azithromycin (52.9%), levofloxacin (19.7%), 
chloroquine (8.5%), and meropenem (1.8%) 
combined with faviripavir (54.69%), remdesivir 
(38.9%), oseltamivir (3.4%), molnupiravir (1.0%), and 
lopinavir/ritonavir (0.7%) to our patients. Almost all 
of our patients were given vitamin C (97.5%), and a 
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Category Frequency Percentage

Symptom

Fever 2768 90.8

Cough 2417 79.3

Sore Throat 1777 58.3

Chest tightness 1210 39.7

Myalgia 954 31.3

Headache 896 29.4

Cold 579 19

Anosmia 460 15.1

Dizziness 387 12.7

Diarrhea 140 4.6

Comorbidity

Hypertension 683 22.4

Diabetes Mellitus 439 14.4

Heart Disease 326 10.7

Chronic Lung Disease 108 3.5

Malignancy 24 0.8

HIV 12 0.4

Kidney Disease 61 2

Autoimmune Disease 3 0.1

Others 87 2.9

Antivirus

Faviripavir 1735 56.9

Remdesivir 1187 38.9

Oseltamivir 105 3.4

Molnupiravir 30 1

Lopinavir/ritonavir 21 0.7

Antibiotic

Azithromycin 1612 52.9

Levofloxacin 600 19.7

Chloroquine 259 8.5

Meropenem 55 1.8

Therapy

Vitamin C 2972 97.5

Anticoagulant 951 31.2

Plasma Convalescence 52 1.7

Tocilizumab 34 1.1

IVIG 9 0.3

Regdanvimab 5 0.2

Hospitalization

≤14 days 1993 65.4

14–20 days 743 24.4

21–28 days 234 7.7

>28 days 78 2.6

Discharge

Recovered 2889 94.8

Died 159 5.2

Table  2  Clinical Profile of COVID-19 Patients

Parameter Mean (± SD)

Hemoglobin (g/dL) 13.63 (± 1.70)

Hematocrit (%) 40.22 (± 4.64)

Leukocyte (×10^9/L) 7.16 (± 2.86)

Lymphocyte (×10^9/L) 1.76 (± 1.07)

Neutrophil (×10^9/L) 4.69 (± 2.96)

Neutrophil Lymphocyte Ratio 3.62 (± 3.89)

Platelet (×10^9/L) 246.13 (± 99.50)

Aspartate Transaminase (U/L) 42.50 (± 36.61)

Alanine Transaminase (U/L) 42.14 (± 36.07)

Blood Urea Nitrogen (mmol/L) 12.76 (± 5.62)

Serum Creatinine (mg/dL) 0.75 (± 0.31)

Random Blood Glucose (mg/dL) 119.84 (± 57.22)

Table  3  Laboratory Profile of COVID-19 Patients



few were given anticoagulants (31.2%) as a 
prophylaxis to possible coagulopathies. Plasma 
convalescence therapy were given only to critical 
patients in ICU (1.7%). Tocilizumab (1.1%), IVIG (0.3%) 
and Regdanvimab (0.2%) only given on critical 
patients.

Most of our patients were hospitalized <14 days 
(65.4%), followed by 15-20 days (24.4%), 21-28 days 
(7.7%), and >28 days (2.6%). We do not find any 
significance between duration of hospitalization and 
age nor COVID-19 symptom level classification.

Mortality rate in our hospital reached 5.3%, a higher 
amount than those in literatures possibly due to being 
a tertiary referral hospital.11 Udayana University 
Hospital only admits moderate to severe and critical 
COVID-19 cases; therefore, it is justifiable that the 
mortality rate is higher than those in literatures which 
observes a larger array of population.

Notable Event: Early International Transmission

COVID-19 entered Indonesia via international 
transmission. During this early period, Indonesian 
government decided not to close international flights 
nor establish and quarantine policies to limit possible 
international transmission.15 Travels weren’t 
restricted and quarantine policies weren’t 
established soon enough. This mistake subsequently 
shapes how the pandemic progress. Profile of 
patients admitted during the first 2 months of the 
pandemic were dominated by patients that had a 
history international travel as recent as 14 days prior 
to hospitalization.

Most were migrant workers, travelling back to 
Indonesia either via international flight or trade ship. 
Due to no COVID-19 outbreak containment 
measures, significant number of patients with a 
history of international travel were recorded.16 We 

also found some patients with travel history from 
countries experiencing outbreak at that moment 
such as United States and Italy.6

We found that the same trend happened in other 
countries, where both travel history to high-risk 
countries accompanied with a delayed travel 
restriction policy establishment became the start of 
international spread.17,18 These people may then 
further attend superspreading events (SSEVs), 
exponentially increasing transmission.17,19 Even in 
some countries, only a small fraction of first wave 
patients were of their nationality.7

Notable Event: Superspreading Events and 
Holidays

A spike seen from December 2020 up to February 
2021 was not mainly due to long-distance travelers. 
There were strict travel restrictions were imposed to 
limit mobility between different cities and provinces, 
cases still rose up to 2.5 times its original numbers 
before these holidays.6,20

This brings us to another possibility: rising number of 
cases were due to intracity (potentially SSEVs). 
Although objectively there was less travelling, – 
metrically measured by a decrease in gasoline usage 
during December 2020 compared to November 
202021 – there is an increase in offline shopping 
activity on malls. Enclosed and packed indoor 
shopping centers were full of people in the mood for 
new year shopping haul.22,23

Terminologically, SSEV is an event where a person 
infected with a certain infectious disease spreads the 
pathogen into an unusually high amount of people; 
usually due to being in an ideal condition for the 
pathogen to spread.24 Added by the fact that COVID-
19 spreads through aerosol, enclosed air-conditioned 
indoor setting is an ideal place to massively transmit 
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Figure  2  Monthly Admission (a) and Death (b)



COVID-19.25 This trend high number of cases were 
seen throughout January until February.

Massive SSEVs also happened in India during Kumbh 
Mela 2021, where 9.1 million pilgrims reportedly took 
a holy dip in Ganga.26 Observers and experts said that 
COVID-19 protocols were breached: mask mandates 
were not strictly enforced and physical distancing 
impossible.26 This event skyrocketed new cases from 
15 to 400 thousand per day.27

CONCLUSION

Our study concludes that in terms of demographic 
data, patients admitted into our hospital were 
comparable to other studies. However, in terms of 
symptoms, patients admitted into our hospital 
showed more severe forms of the symptoms. 
International travel history and migrant workers 
predominates the first two months due to loose 
travel restrictions, followed by healthcare workers on 
the second and third month due to inadequate PPE, 
then followed by office workers due to premature 
reopening of offices. Even though maximum capacity 
measures in office were capped at 50% by the 
government, many offices broke the rules per police 
findings. Soon, housewives and entrepreneurs 
created market and shopping mall clusters, 
skyrocketing their numbers to each compose 10.8% 
of our patients. Next, intracity activities during public 
holidays turned transmission due to long-distance 

travel into transmission due to SSEVs in shopping 
centers. Both of this trend is comparable to countries 
outside Indonesia, where international transmission 
first occurs due to late COVID-19 travel restriction 
policy establishment, and as soon as cases went 
down, government began to loosen restrictions 
which creates chances for SSEVs to form.
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SUMMARY BOX

The first two year of COVID-19 pandemic 
in Indonesia had shown how public health 
policies shaped the epidemiological 
characteristics of our patients.

Common COVID-19 symptoms observed 
in this study’s tertiary center site include 
fever, cough, and sore throat; followed by 
less common traits such as chest 
tightness, myalgia, headache, cold, 
anosmia, dizziness, and diarrhea.

Tertiary referral centers had a higher 
mortality rate compared to other sites.
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Objective
The goal of this study is to examine and assess the literature 
on the consensus sequence(s) in TTMV and TTMDV viruses, 
as well as their heterogeneity and features.

Methods
Published, complete sequences of TTMV and TTMDV were 
identified and retrieved using BLAST search. Bioinformatics 
tools such as ClustalW, phylogenetic mapping, and MEME 
were used to align and identify consensus sequences of 
these Anelloviruses.

Results
The complete genome and ORF demonstrated general 
sequence differences at the nucleotide and protein levels. The 
phylogenetic tree of TTVMV and TTMDV revealed a cluster of 
strains that diverge significantly. Furthermore, common 
consensus sequences (motifs) were also identified.

Conclusion
These findings reveal significant structural variations between 
TTMV and TTMDV strains. They have a similar identity in terms 
of consensus or MOTIF in the sequences but are not 
organized in the same region. Instead, they are unique to all 
sequences that may lead to the expression of analogous 
proteins, even though their genomic length and genetic 
identity are vastly different.
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The non-enveloped, circular, single-stranded DNA 
viruses Torque teno mini virus (TTMV) and Torque teno 
midi virus (TTMDV) were found in 
the Anelloviridae family in 2000 and 2007, 
respectively.1 These viruses are defined by their 
extremely high prevalence, relatively uniform 
worldwide distribution, increased genomic variability, 
and apparent pan-tropism at the host level. TTMDV has 
a genome size of 3.24-3.25 kb, while TTMV has a genome 
size of 2.86-2.91 kb.2 Both viruses have a similar genome 
structure, including an untranslated region (UTR), an 
open reading frame (ORF), and a short G/C rich region 
(Digital Supplementary File, Figure 1).3,4

Polymerase chain reaction (PCR) with Torque Teno 
Virus(TTV)-specific primers that partially matched 
homologous sequences in TTMV was used to identify 
TTMV, which is distantly related to TTV.1 In cultured 
cells transfected with recombinant TTV DNA as well as 
in bone marrow cells taken from an infected patient, 
three different mRNAs of 2.9-3.0 kb, 1.2 kb, and 1.0 kb 
with common 50 and 30 termini were found, all 
transcribed from the genomic, minus-strand of TTV 
DNA.5,6 These three mRNAs share a brief splicing 
sequence of about 100 nucleotides (nt). Furthermore, 
the 1.2-kb and 1.0-kb mRNAs have 1700 nt and 1900 nt 
of extra splicing, respectively, resulting in the 
development of two unique open reading frames 
(ORF3 and ORF4). TTV or TTMV infection is ubiquitous, 
although the link between TTV and disease is 
unknown.7,8 TTMDV was reported by Ninomyia et al8 as 
a cross between TTV and TTMV; nonetheless, despite 
current databases containing numerous entire 
genomic sequences of the virus, information on 
TTMDV remains scant. TTV, TTMV, and TTMDV have 
quite different genomic structures, and all three 
viruses have four ORF regions and a GC-rich UTR with 
few highly conserved or consensus sequences. 
Variation in genome organization caused by modest 
variations in sequence identity across the genomes has 
been reported often among isolates of the same type, 
raising concerns about the functionality of these 
variant genes. Given that these viruses function 
similarly in the host, the current work attempts to 
examine and further analyze their behavior using 
various bioinformatics tools. TTV received the majority 
of research and understanding, while little or no 
research on TTMV and TTMDV has been done thus far, 
justifying the need for conducting the study on the 
current two viruses in particular.

METHODS

Sequences used in the present study

The National Center for Biotechnology Information 
(NCBI) tool was used to perform a random search on 

the TTMV and TTMDV viruses and to identify and 
retrieve the full-length genome sequences. Viral ORF 
and protein sequences were retrieved for the same 
viruses. Digital Supplementary File, Tables 1 and 2 (a 
and b) show the DNA and ORF’s sequences used in 
the study for TTMV and TTMDV, respectively. The 
NCBI search yielded nine full-length genomes of 
TTMV variants and two ORF’s (ORF 1 and ORF 2) for 
both DNA and proteins, which were used for this 
study (Digital Supplementary File, Table 1).

Phylogenetic analyses of TTMV and TTMDV

MEGA 10 software9 was used to align the genomic 
sequences for both TTMV and TTMDV. With default 
parameters, the ClustalW method in MEGA10 was used 
to align DNA sequences. The distance matrix was 
calculated by using distance and the maximum 
composite likelihood with Gap/Missing data treatment 
was conducted by 1000 replicates. Obtained distance 
matrix and maximum liklihood was used for 
constructing Molecular phylogenetic analysis. Bootstrap 
proportions were determined using 1000 replicates to 
assess the analysis's robustness. A similar procedure 
was used with the ORF sequences of the other two 
viruses.

MOTIF Detection and Measurement of 
Similarities

Multiple EM for Motif Elicitation (MEME), an EM-based 
technique, was utilized to screen for motif sequences in 
the TTMV and TTMDV.10 Genome and ORF sequences of 
each virus (Digital Supplementary File, Figure 1, Tables 1 
and 2) were submitted into MEME (http://meme.nbrc.
net/meme/version 5.1.1). Each motif set's information 
content value (IC - relative entropy of the motif 
compared to a uniform background frequency model) 
was measured.

RESULTS

The sequences clustered in distinct clades, according to 
phylogenetic analyses (Digital Supplementary File, 
Figure 2 for TTMV and Digital Supplementary File, 
Figure 3 for TTMDV). In this review, we looked at 9 full 
TTMV sequences and their associated ORF DNA and 
protein sequences, as well as 11 complete TTMDV 
sequences and their respective ORF DNA and protein 
sequences. The 11 TTMDV isolates found in the current 
investigation and the 9 previously described TTMV 
isolates were compiled into a phylogenetic tree, which 
likewise showed a high level of genetic divergence 
between the various strains.The DNA and protein 
sequences of both TTMV and TTMDV were found to be 
significantly different. However, the difference is more 
noticeable in protein sequences than in nucleotide 
sequences. In TTMV and TTMDV, MEME analysis 

Malta Medical Journal, 2025; 37(3) 91



indicated the presence of three MOTIFS for each set of 
sequences (Digital Supplementary File, Figure 3a, 4a 5a, 
Table 3a and 3b). The hypothesized genomic 
organization and transcription profile of TTMDVs are 
comparable to TTMVs, as evidenced by the maintenance 
of the coding capability for ORF1 and ORF2 proteins as 
well as two joint proteins (ORF3 and ORF4).

DISCUSSION

Studies have revealed up to a 30% heterogeneity in 
genomic sequences between TTV, TTMV, and 
TTMDV.2,11–13 There are several distinct genotypes can 
infect the same person at the same time, and 
different viral genotype combinations frequently 
predominate in different organs. Anelloviruses infect 
healthy humans, and co-infections with numerous 
distinct lineages are widespread14–17 and these 
lineages make up a person's "personal anellome." 
Within the Anelloviridae family, there are three 
genera of human anelloviruses: Alphatorquevirus
(torque teno viruses (TTVs), Betatorquevirus (torque 
teno mini viruses (TTMVs), and Gammatorquevirus
(torque teno midi viruses (TTMDVs), which share just 
35% pairwise nucleotide identity. According to the 
findings, the differences between TTMV and TTMDV 
are substantially bigger in protein sequences than in 
nucleotide sequences. To illustrate this further, TTMV 
revealed 99% similarity in DNA sequences but only 
51% similarity in protein sequences, implying that 
viruses carry 50% heterogeneity within the same 
species. TTMDV, on the other hand, has a 56% 
similarity in DNA sequences and a 50% similarity in 
protein sequences, which is rather interesting and 
unusual.

The reason for the wide genomic variation in these 
viruses and the process by which it happens are 
unknown. One theory is that these viruses mutate 
quickly. Many studies have looked at the nucleotide 
sequences of different isolates, indicating either the 
same sequence's persistence over time or alterations 
in the host's sequence.18–20 DNA viruses like human 
herpesviruses21–26 JC virus27 and papillomaviruses28–30, 
have some genetic heterogeneity, but Anelloviruses
have plenty. There are at least two possibilities for 
why this is the case. If its replication is carried out by 
a host DNA polymerase complex due to the absence 
of a polymerase gene in the TTV genome.31 such 
significant genetic variability would indicate that it 
has been there for hundreds of thousands, if not 
millions, of years.

Second, only a small number of these viruses contain 
all of the necessary components to properly infect 
hosts, or co-infections with other isolates may bring 

the required components together.32 Concurrent 
infections with hepatitis viruses (HBV and HCV, for 
example) have been extensively studied, and high 
viral loads in chronic hepatitis C patients have been 
linked to the development of hepatocellular 
carcinoma.33 The histological grade in hepatocellular 
patients with TTV-HCV co-infection appeared to be 
higher than in those infected with just HCV.34

Furthermore, it has been proposed that ORF3 of TTV 
genotype 1a encodes a protein that is comparable to 
HCV's nonstructural protein 5A (NS5A). This protein 
is vital in the antiviral response generated by IFN34. 
Furthermore, Matsubara et al35 discovered TTMV in 
infant cord blood, implying that, like other 
intrauterine viruses such as the human 
immunodeficiency virus 1, rubella virus, 
cytomegalovirus, and parvoviruses, TTMV could be 
transferred from mother to child.

In comparison to TTV, little is known regarding the 
prevalence, infection, recombination, and co-
infection of TTMV and TTMDV in healthy and infected 
individuals. However, these Anelloviridae viruses have 
a similar genome organization, including an 
untranslated region (UTR), an open reading frame 
(ORF), and a short G/C rich region, with nucleotide 
and amino acid levels in the ORF portions that are 
quite variable. However, while these assertions are 
theoretically supported, more specific experimental 
evidence is needed to assess the pathogenicity of 
these viruses. Because they replicate through the 
rolling circle method, the preceding statement 
supports consensus sequences are thought to play a 
vital role in replication and recombination.

Third, the process by which viruses evolve through 
recombination is critical to occur on a regular 
basis36,37 for these viruses. TTV, for example, shares 
some characteristics of Circoviridae 38 viruses, such as 
a negative-stranded circular DNA genome, but it is 
otherwise unique from them. On the other hand, the 
TTV genome is nearly twice as massive as that 
of Circoviridae members. A recent study suggested 
that intra-genomic recombination is a cause of TTV 
genome diversity39 and that frequent recombination 
processes mask differences between viral 
populations37

However, Jelcic et al40 have cast doubt on this, stating 
that the reported recombination events are merely 
PCR artifacts.

Furthermore, a recent study suggested that 
the Epstein-Barr virus, a herpesvirus, functions as a 
helper for TTV in terms of recombination during co-
infection.41,42 DNA viruses lack their own replicative 
machinery, as they rely on the host's DNA 
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polymerases, which have a high level of proofreading 
capacity. However, the ssDNA genomes of 
parvoviruses have been found to evolve fast, and this 
enhanced mutation rate could be explained by the 
single-stranded genome's ability to encode replication 
proteins.43 In the current study, the first phylogenetic 
tree2 based on TTMV genomic sequences revealed a 
large cluster of strains with ORF1 nucleotide and 
amino acid divergences of roughly 42% and 67%, 
respectively.1,44 On the other hand, the evolutionary 
distances between these sequences are within the 
range. Although the TTMDV data is scarce; 
nevertheless, new database searches have turned up 
multiple whole genomic sequences.

For the three anelloviral genera, the International 
Committee on Taxonomy of Viruses (ICTV) 
classification is entirely based on ORF1 analysis, with 
a species demarcation threshold of 35% nucleotide 
sequence identity (Alphatorquevirus, 
Betatorquevirus, and Gammatorquevirus). 
Alphatorquevirus, which includes 29 species (Torque 
teno virus 1–29), Betatorquevirus, which includes 12 
species (Torque teno mini virus 1-12); and 
Gammatorquevirus, which includes 15 species 
(Torque teno midi virus 1-15), are other related 
viruses that may be members of these genera but 
have not been assigned to separate species. Based on 
the frequency pattern of evolutionary distances in 
the phylogenetic analysis, this observation strongly 
suggests that these TTV and TTMDV represent 
different strains that may belong to the same 
genotype. The fact that primate isolates cluster 
phylogenetically shows that anelloviruses constitute 
a long-lived family with genetic variety resulting from 
millions of years of evolution. The clustering of these 
viruses was discovered to be similar to that of human 
and primate HPVs.45

The phylogenetic groups of TTMV and TTMDV are 
poorly understood46, although a comparison of TTMV 
ORF1 sequences revealed considerable divergence, 
and whole-genome analysis of TTMDV revealed 
sequence clustering.46 Furthermore, despite the 
three viruses having a similar genome architecture, 
their ORFs are significantly diverse at both the 
nucleotide and amino acid levels7 The central area of 
ORF regions47, whose translation product comprises 
an arginine-rich sequence in the N terminus, has the 
highest rate of sequence divergence resulting in 
amino acid conversions, which helped us analyze and 
comprehend the ORF regions of TTMV and TTMDV. 
More intriguingly, the ORF1 proteins of the N-
terminal region contains arginine repeats.48 This 

arginine-rich region is remarkably similar to the ARM 
motif seen in circovirus Cap proteins, which has been 
shown to bind DNA.48,49 This trait could indicate that 
ORF1 protein, like circovirus Cap proteins, is 
important for ssDNA packing.49 ORF2 protein, on the 
other hand, is most likely a regulatory protein that 
aids the virus in disrupting the host's immune 
response.50,51 Recently, potential new species have 
been discovered mostly in the TTMV and TTMDV 
genera. The latter is presumably more difficult to 
detect in methods without viral enrichment and, as a 
result, are less well understood.

Furthermore, based on its N-terminal arginine-rich 
region, which is shared with the circovirus capsid 
proteins, Nishizawa et al and Erker et alsup>48,52 
postulated that ORF-1 encodes the viral capsid 
protein, although the functions of the proteins 
expressed by ORF-2 and ORF-3 are still unknown. An 
origin of replication in the conserved area is used to 
identify anelloviruses to learn more about their 
special characteristics on host-specific reactions.39,53

These genomes contain conserved motifs similar to 
those found in Circoviridae family rolling-circle 
replication related proteins (Rep proteins).54 A 
conserved mononucleotide necessary for rolling-
circle replication has also been identified, which is 
already present in single-stranded DNA viruses.55,56 In 
silico investigations of potential proteins expressed 
by these sub-viral components, as well as virus 
transcripts extracted from TTV-infected cultures, 
have identified signature motifs of proteins involved 
in autoimmune illnesses.57

CONCLUSION

It is important to note that viruses sometimes use 
many motifs for a single activity. If the primary motif 
is absent, they might be able to evolve systems to use 
alternate ones. Within host cells, these motifs 
mediate connections and molecular functions. As a 
result, a growing body of evidence points to themes 
as possible targets for therapeutic drugs. It is crucial 
to stress that understanding functional motifs will 
aid in the prediction of protein properties, cellular 
connections, or the potential function of a protein. 
Future study should establish the relationship 
between functional motifs and protein functional 
analysis and/or prediction. Additionally, these 
investigations may help in defining virus tropism and 
researching newly developing viruses and motifs that 
can infect living organism.
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Background
Lung adenocarcinoma is a common type of cancer, with signs 
sometimes visible on chest x-rays.

Case presentation
A 66-year-old male smoker presented with coughing. Chest x-
rays were ordered, showing multiple signs of bronchial 
stenosis, adenopathy, and a lung nodule. These findings were 
correlated with a chest CT-exam and PET-CT, with biopsy 
confirming the diagnosis.

Conclusion
This case demonstrates multimodal correlation of 
adenocarcinoma signs visible on chest x-rays, in particular 
bronchial stenosis.
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Bronchial stenosis secondary to lung 
adenocarcinoma
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Lung adenocarcinoma is the most common type of 
lung cancer, with over 220 000 new cases in 2015, and 
the most common cause of cancer death.1 Due to its 
non-specific symptoms, chest x-rays are often 
requested for these patients.2 Therefore, the ability 
to detect this pathology on initial chest x-rays is 
essential in guiding follow-up exams. Although signs 
on chest x-rays are often subtle and non-specific, 
they can be an essential first step in making the 
diagnosis. As the symptoms are often late to present, 
an early radiological diagnosis is crucial.3 This case 
demonstrates the correlation between X-ray, CT and 
PET-CT findings in a 66-year-old smoker presenting 
with a cough in whom lung cancer was suspected on 
an initial chest X-ray.

CASE REPORT

A 66-year-old male smoker presented with cough, 
resulting in a chest x-ray being ordered. The postero-
anterior chest X-ray revealed a thickening of the right 
laterotracheal stripe and a right hilar opacity. The 
lateral chest X-ray showed a narrowing of the right 
intermediate bronchus alongside a thickening of its 
posterior wall (Figure 1). Furthermore, an opacity was 
found overlaying the spine (spine sign).
A follow-up non-contrast CT-exam was ordered, 
revealing the cause of the thickening of the 
laterotracheal stripe and the thickening of the 
posterior wall to be due to hilar lymphadenopathy, 
causing bronchial constriction (Figure 2, 3, 4). The 

opacity overlaying the spine was found to be a lung 
nodule found in the superior segment of the right 
lower lobe. A PET-CT scan was performed to search for 
metastases, hypermetabolic lymph nodes were found 
in the supraclavicular and mediastinal regions 
alongside a liver metastasis (Figure 5 and 6). A 
percutaneous transthoracic biopsy of the lung nodule 
was performed, with anatomopathology discovering 
histological diagnosis of an adenocarcinoma with 60% 
PDL1 expression, confirming the diagnosis of stage IV 
lung adenocarcinoma. The patient is currently 
undergoing treatment.

DISCUSSION

Lung adenocarcinoma is the most common primary 
pulmonary cancer in the United states, being classed 
as a non-small cell lung cancer.1 In Belgium, lung 
cancer represents the third most common cause of 
cancer, with an incidence of 98 per 100,000 and 57 
per 100,000 in 2020 in men and women 
respectively.4 Despite a strong association with 
smoking it is also the most common cancer in non-
smokers, representing around 40% of all 
cancers.1 When lung cancers become symptomatic, 
most patients present with coughing, shortness of 
breath, chest pain, recurring infections or 
haemoptysis.3

Adenocarcinomas frequently present on imaging as 
nodules or masses within the lung parenchyma, but 
can also appear as an opacity producing a 

Malta Medical Journal, 2025; 37(3) 98

Figure  1  Postero-anterior chest x-ray (A) showing a right hilar opacity corresponding to a lymph node (yellow star) 
and a thickening of the right laterotracheal stripe (white arrow). The lateral chest x-ray (B) demonstrates narrowing of 
the right intermedius bronchus (black arrow) alongside thickening of its posterior wall (red arrow). The primary cancer 
appears as a nodule overlaying the spine (white star).
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Figure  2  Juxtaposition of the lateral chest-ray and a sagittal CT image showing right intermediate bronchus 
constriction between a lymph node (black arrow) anteriorly infiltration of its posterior wall (red arrow), demonstrating 
modality correlation. The nodule is also visible (white star).

Figure  3  Juxtaposition of the postero-anterior chest x-ray and a coronal CT image showing the correlation of hilar 
lymphadenopathy (yellow star) between the two modalities.

Figure  2  Juxtaposition of the postero-anterior chest x-ray and a coronal CT image showing the correlation of right 
laterotracheal stripe thickening (white star) between the two modalities.



consolidation of an entire lobe or lung.3 This tumour 
often metastasises, particularly to the liver, bone, 
central nervous system, adrenal glands or the same 
or contralateral lung.3 When imaged using CT-exams, 
lung adenocarcinoma can present as ground-glass 
nodules or consolidations with a ground-glass 
halo.3 If mediastinal lymph nodes are involved they 
may be seen on chest x-rays as mediastinal 
enlargement or hilar masses, as seen here.3 Our 
patient had both a lung nodule overlaying the spine, 
the spine sign, and mediastinal enlargement. 
Furthermore, one can see the stenosis of the right 
intermediate bronchus due to it being encircled by 
enlarged hilar lymph nodes, causing extrinsic 
compression, accompanied by tumoral infiltration of 
the bronchial wall. Although extrinsic central airway 
obstruction was common, reported in 20-30% of lung 
cancer cases, modern lung cancers have shifted to 

favouring peripheral development.5 A recent study of 
lung cancer patients showed that around 13% of 
their patients had signs of central airway obstruction 
on their baseline CT-exam.5 The phenomenon of 
tumour-related airway obstruction is classed into 
extrinsic, intrinsic or mixed depending on the 
aetiology.5 Of the patients that develop central 
airway obstruction a third will die of asphyxia, 
haemoptysis or post-op obstructive pneumonia.5

The treatment of airway stenosis can involve 
bronchoscopic treatments, for which the best 
candidates are lesions less than a centimetre, 
without extra-cartilaginous invasion.2 For the 20-30% 
of patients with central airway obstruction, the 
bronchoscopic tools that can be used will depend on 
the mechanism of the stenosis.2 For intraluminal 
lesions, mechanical debulking, as well as thermal 
techniques can be attempted amongst others.2,6 For 
extrinsic compressions, airway stenting is 
used.2 However, as interventional bronchoscopy is 
not without risk, it is only indicated in symptomatic 
cases with viable tissue downstream of the lesion.2

The treatment of bronchial stenosis is essential, even 
in a palliative setting, due to the fact that it may stave 
off imminent suffocation, as well as severe 
dyspnoea.6 This is essential to improve the quality of 
life of the patients as well as possibly providing extra 
time for additional therapy to take effect.6

CONCLUSION

Lung adenocarcinomas are common and frequently 
fatal. Chest x-rays, often the first exam patients will 
undergo, can show signs of adenocarcinoma, 
allowing follow-up exams. This case demonstrates 
multiple x-ray signs, with their CT and PET-CT 
correlations.
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Figure 5 Axial fusion image of CT and PET-CT showing zones of high activity both 
anterior and posterior to the right intermediate bronchus

Figure  6 Coronal PET-CT images demonstrating high 
activity of the supraclavicular lymphadenopathies, liver 
metastasis and mediastinal lymphadenopathies and lesions
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Dyslipidaemias are rarely encountered in the paediatric age 
group and may be primary, secondary or multifactorial. 
Secondary causes include endocrinological and chronic 
inflammatory disorders, renal disease, liver disease, and 
medications. We report a case of hypertriglyceridaemia in a 3-
year-old girl receiving chemotherapy for B-cell acute 
lymphoblastic leukaemia.
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Drug-Induced Hyperlipidaemia in a Paediatric 
Patient with B-Cell Acute Lymphoblastic Leukaemia

Sophie Hackenbruch, Jessica Coppini, Paula Gauci

Hypertryglyceridaemia is infrequently observed in 
children however is a rare and often asymptomatic 
side effect of PEG-asparaginase therapy.1 Our patient 
developed hypertryglyceridaemia after the second 
dose of PEG-asparaginase which was given 
concomitantly with steroids. She presented with 
significant polyuria and polydipsia which resolved 
with treatment.

CASE REPORT

A 3 year 10-month-old girl presented in the first 
instance with a 1-month history of pyrexia and weight 
loss; on examination pallor and splenomegaly were 
found. Initial blood investigations showed a white cell 
count of 3.22 x10 9/L (normal range 4.86-13.18 
x10 9/L) with a neutrophil count of 0.05 x10 9/L 
(normal range 1.60-8.29 x10 9/L) and a haemoglobin 
level of 4.2 g/dL (normal range 10.2-12.7 g/dL). The 
blood picture showed hypochromia with red cell 



anisocytosis. Morphology from a bone marrow 
aspirate reported infiltration with small to medium 
sized blasts with a high nuclear to cytoplasmic ratio. 
These blast cells were positive for CD19(++), 
CD10(+++), CD34(++) (on 64% of the blasts), 
CytCD79a(++), TdT(++), CD22(+++), CD24, CD38(++), 
CD81(+++), CD9(+++), CD13(+), C66c(+), CD58(+), 
CD123(+++), Lambda(+/-). Approximately 11% of the 
blast cell population expressed brighter CD81(+++), 
CD38(++), NG2(+) and weak CD15/CD65. These 
findings were consistent with a diagnosis of B-cell 
acute lymphoblastic leukaemia.

The patient was treated as per UK ALL 2019 regimen 
A protocol. Induction consisted of 28 days of 
dexamethasone (given per oral route) at a dose of 
6mg/m2/day tapered down over 7 days, 4 doses of 
vincristine (1.5mg/m2) administered intravenously, 2 
doses of PEG-asparaginase (1000 IU/m2) given 
intramuscularly and intrathecal methotrexate at a 
dose of 12mg on day 1, 15 and 29. The child 
developed a hyponatremia of 127 mmol/L (normal 
range 136-145 mmol/L) associated with polydipsia 
and polyuria on day 24. No hyperglycaemia was 
documented, and her blood samples were noted to 
be grossly lipemic. Lipid indices showed a raised total 
cholesterol (29.29 mmol/L; normal range 2.0–5.0 
mmol/L), triglycerides (19.48mmol/L; normal range 
0.1-2.26 mmol/L) and LDL (2.87 mmol/L; normal 
range 0.1-3.88 mmol/L) with low HDL (0.10 mmol/L; 
normal range 1.15-1.68 mmol/L). Lipid indices were 
compared to a fasting lipid level taken off steroids 
and PEG asparaginase; total cholesterol (4.50 
mmol/L), triglycerides (0.77mmol/L), LDL (2.88 
mmol/L) and HDL (1.27 mmol/L).

The sudden development of hypertryglyceridaemia 
was likely a result of the concomitant administration 
of PEG asparaginase treatment and steroid therapy 
during induction treatment. Management involved 
increasing the patient’s oral fluid intake, a change to a 
low fat and carbohydrate diet and introduction of 
fenofibrate at 67mg/20kg/day. Lipid indices showed a 
drastic improvement within two weeks of treatment 
with complete normalization within 1 month. Her 
polyuria and polydipsia resolved. Fenofibrate 
treatment was stopped upon normalization of lipid 
levels. During the first part of delayed intensification 
when she received her third dose of PEG-asparaginase 
concomitantly with dexamethasone, fenofibrate was 
added at the previous dose. Lipid levels were 
monitored closely during this period and the 
dyslipidemia did not recur after 3 weeks of treatment 
with fenofibrate. A follow up lipid profile taken when 
she was off steroids and PEG asparaginase was also 
within normal. No history of familial 

hypercholesterolemia was recorded. In view of this her 
dyslipidemia was attributed to PEG asparaginase 
therapy in combination with steroid therapy.

DISCUSSION

Although the combination of steroids and PEG 
asparaginase is known to rarely cause 
hypertryglyceridaemia, it has not shown to result in 
significant long-term complications.2 A literature 
review revealed that although dietary care is only 
mildly effective in these children, it is still 
recommended.3 A large study carried out by Bhojwani 
et al in 2018 compared 257 children with ALL who 
were given steroids and PEG-asparaginase in 
combination. Their lipid levels were checked at 4 
specific points during their respective chemotherapy 
protocol. A total of 48 children developed 
hypertriglyceridaemia, 18 (7%) of which had 
triglyceride levels of >1000 mg/dL and were 
classified as severe. 17 of the 18 severely hyper 
triglyceridemic patients continued receiving PEG-
asparaginase and steroids. Following the completion 
of chemotherapy, lipid levels normalised in all 
children. No statistically increased risk of pancreatitis 
or thrombosis was noted. Higher doses of steroids or 
PEG-asparaginase as well as older age were 
associated with a higher risk of developing 
hypertryglyceridaemia. The study highlights that 
fibrates may reduce the risk of 
hypertryglyceridaemia as well as improve symptoms. 
It has been proven to prevent pancreatitis in 
adults.3 Our case report showed good clinical 
response to fenofibrate and similarly no pancreatitis 
occurred. Although hypertryglyceridaemia has been 
described in similar cases in the literature, little has 
been reported about the incidence and prognostic 
implications.4

In 2020 Kloos et al studied individualized therapeutic 
drug monitoring and adjustment of PEG-
asparaginase to avoid PEG-asparaginase induced 
toxicities in children with ALL. The study noted no 
reduction in toxicity.5

Several studies have shown that a child with 
hypertryglyceridaemia induced by combined PEG-
asparaginase and steroid therapy should be closely 
monitored for pancreatitis [1,6,7]. There is no 
consensus on the optimal management of 
hypertriglycerdiaemia in these cases. Tried treatment 
options have included short term fasting, low fat diet, 
plasmapheresis, omega-3 and oral fibrates.6,8,9 Our 
case represents another successfully treated PEG-
asparaginase induced hypertryglyceridaemia with an 
oral fibrate with no complications.
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CONCLUSION

Hypertryglyceridaemia is a rare but known 
complication of PEG asparaginase treatment, 
especially when combined with steroids, however in 
most cases of childhood ALL the benefits of 
treatment outweigh any short- or long-term risks. 
There is little evidence on dietary modification or use 
of lipid lowering agents in such patients however a 
low-fat diet and fenofibrate therapy proved to be 
very effective in this case. As symptoms are very 
nonspecific, a low threshold for lipid investigations 
should be maintained in children on PEG- 
asparaginase and steroids. In view of the different 
treatment modalities that have been used to treat 
dyslipidaemia, a standardized management plan 
would aid paediatric oncologists in this potential life-
threatening complication.
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