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Challenges in diagnosing pediatric
pericarditis and the etiology in a remote area

during the COVID-19 pandemic:

a socio-clinical dilemma

Armand Setiady Liwan!, Ni Putu Veny Kartika Yantie?, Eka Gunawijaya?®

Inflammation of the visceral and parietal surfaces of the pericar-
dium is defined as pericarditis. It can evolve to excessive produc-
tion of pericardial effusion if the speed of fluid accumulation is
faster than the absorption. Acute pericarditis is rare in children
but it can lead to circulatory collapse and death. It accounts for
<0.2% of the emergency visits of children without prior heart
diseases in tertiary pediatric emergency settings. The etiology of
acute pericarditis varies depending on geography, and the most
common etiology in children are bacterial infection, viral pericar-
ditis, inflammatory or connective tissue diseases, malignancies,
metabolic diseases, and post-cardiac surgery. Idiopathic pericar-
ditis is presumed to have viral or post-viral etiology. It accounts
for 37-68% of admissions in children with pericardial effusions
or acute pericarditis. [Paediatr Indones. 2023;64:184-92;
DOI: 10.14238/pi64.2.2024.184-92 ].
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here are currently no definitive diagnostic

criteria for pediatric pericarditis. A

combination of typical signs and symptoms

with supporting examination is needed
to diagnose pericarditis. Typical symptoms of acute
pericarditis are chest pain (sharp/stabbing pain),
positional, radiating pain, and sometimes relieved
by sitting upright. Several non-specific symptoms
are cough, fever, dyspnea, abdominal pain, and
other symptoms related to the underlying systemic
diseases.!* Electrocardiography (ECG), chest x-ray,
and transthoracic echocardiography are required to
confirm the diagnosis. Transthoracic echocardiography
is the most sensitive and useful tool for identifying
pericardial effusions; however, it is not widely
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available in remote hospitals in Indonesia. It is also an
operator-dependent tool, and a pediatric cardiologist
or trained doctor is required to operate it.1
Oksibil Hospital is located in Pegunungan
Bintang district, Papua, the easternmost province in
Indonesia. Lies in the middle of Papua Island, it is
part of a mountain range that extends into Papua
New Guinea in the east. The lowest temperature
reached in Oksibil is 12°C at night (altitude 2.567
m above sea level). The only way to reach Oksibil is
by plane, a one-hour flight from Jayapura (3777 km
from Jakarta), which is available three times a week.
Neither connecting roads nor waterways are available
to exit the district. The Oksibil area (capital of the
district) is not supplied with 24 hours of electricity; it
runs only for 7 hours starting from 06.00 pm. There is
no telephone line. The primary source of water supply
is rainwater, which frequently results in a shortage of
watet, even in our hospital. The Oksibil Hospital is
equipped with an emergency unit, polyclinic, 40 beds,
and one operating room (substandard). The intensive
care unit, minimum standard laboratory, and radiology
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unit are not available. In the setting of our hospital,
we report an unusual case of a Melanesian girl who
presented with acute pericarditis and pericardial
effusion.

The case

A 15-year-old girl came to the emergency unit of
Oksibil Hospital in Pegunungan Bintang district,
Papua, on February 1, 2022, with shortness of breath,
fever, cough, fatigue, and loss of appetite. The patient
reported experiencing shortness of breath one day
prior to admission, fever for three days leading up
to admission, and has been complaining of cough,
fatigue, and loss of appetite for the past month. There
was no history of chest pain before. The patient had
a history of several visits to policlinic because of
epigastric pain since the previous year. There was
no history of similar complaints, swelling, fainting,
or any history of being out of the district before. She
had not received basic immunizations in the past,
including the COVID-19 vaccination. There was
no record of prior surgeries or trauma. The patient
was born spontaneously at full term with no asphyxia.
The patient's developmental history was normal, but
she could not speak Bahasa Indonesia fluently. The
patient lived in a small, traditional, densely populated
wooden house with eight people and used firewood
for daily cooking.

The patient was alert but in a weak condition.
Her blood pressure (BP) was 95/70 mmHg, pulse rate
was 124 beats per minute (good quality), respiratory
rate was 40 times per minute, the axillary temperature
was 37.8°C and oxygen saturation (SpO,) was 88%
(before oxygen supplementation). The patient's weight
and height were 41 kg (<5™ percentile, CDC 2000;
severely underweight) and 147 cm (<5™ percentile,
CDC 2000; severely stunted), but good nutritional
status (based on Waterlow 102.5%). Paleness, bilateral
neck lymphadenopathy, and rales from both the lungs
and subcostal retraction were noticed. Liver and
spleen were not palpable. No Bacille Calmette-Guerin
(BCG) scars were found. She was diagnosed with
community acquired pneumonia (CAP), suspected
lung tuberculosis (TB), suspected COVID-19
infection, moderate anemia, severely underweight,
severely stunted, and well-nourished. The summary of

clinical changes, supporting examinations (available/
not available), and therapy during hospitalization are
provided in Table 1.

On the 27 day of admission, the patient was
clinically stable but complained about epigastric
pain. Pitting edema was observed in both legs. On
the 3" day of admission, the patient was hypotensive
with a BP of 75/65 mmHg, pulse rate of 136 beats
per minute (narrow pulse quality), respiratory rate
of 48 times per minute, and axillary temperature of
36.6°C with warm extremities, SpO2 was 98% (1 Liter/
minute); capillary refill time (CRT) was 2 s; she was
also noted to be anuria for 11 hours. She was assessed
with hypovolemic shock and identified as being at
risk for acute kidney injury (AKI), with a differential
diagnosis of chronic kidney disease (CKD). On the
4th day of admission, the patient’s clinical condition
worsened, and shortness of breath increased.
Epigastric pain improved, but she complained about
backache. She looked more comfortable in sitting
upright than lying down on the bed. Blood pressure
fluctuated from 80/60-95/65 mmHg, pulse rate was
132-144 beats per minute (narrow pulse quality),
respiratory rate was 58-62 times per minute, SpO,
decreased to 87%, and the body temperature was
normal. Breath sounds were decreased in both lungs
and shifting dullness was observed. Pitting edema
persisted and CRT was 3 seconds. Electrocardiography
showed a low voltage indicating pericardial effusion.
The patient was suspected to have severe systemic
lupus erythematosus/SLE (probable-SLICC 2015)
with differential diagnosis of nephrotic syndrome
(NS). High-dose methylprednisolone (HDMP) was
administered for three days as a life-saving purpose
in a suspected severe SLE. The patient was intended
to be referred to a secondary hospital at Jayapura
(capital of the province), but the transfer could not
be arranged because of financial constraints.

On the 5%-7% day of admission, the patient’s
condition was dramatically improved, and shortness
of breath decreased. There was no epigastric or
back pain, no fever, and the patient started to eat
and walk by herself. Blood pressure was 95/65-105/70
mmHg, pulse rate was 100-114 beats per minute (good
quality), respiratory rate was 32-36 times per minute,
and SpO, was 99% (1 L/min). The edema on each
leg had disappeared. On the 8 day of admission,
since early morning the patient experienced severe
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Table 1. Summary of clinical changes, supporting examinations, and therapy during hospitalization

Period of Clinical changes Supporting examinations Additional therapy
admission (blue colour: plan examination
but not available)
1stday Shortness of breath, cough, fever ¢ WBC 11.300/pL (manually ¢ |VFD D5%2NS 40 mL/hour
(Pneumonia, suspected TB, count), e O, cannula 1L/m
suspected C19 infection) ¢ Hb 8.3 g/dL (Sahli’s method) * Broad spectrum empirical antibiotic
¢ Malaria rapid test (-) (ampicillin, gentamicin V)
(Plan for Covid-19 Antigen test, e HIV rapid test (-) * Oral paracetamol 10 mg/kg every 8 hr
CBC, sputum acid-fast bacillus * NaCl 3% nebulization 5 mL every 8 hr
(AFB) test, gene Xpert MTB, ¢ Oral acetylcysteine
blood culture, chest x-ray: not
available)
2nd-3rd day Lower extremities edema, e ECG: T inversion on V2-V6, * IVFD RL loading 20 mL/kg
epigastric pain, hypotension day 2 (Figure 1a) * Omeprazole 1 mg/kg every 24 hr (IV)
¢ Tuberculin test: (-) day 3 ¢ Furosemide 0.5 mg/kg every 8 hr (1V)
4th day Increased shortness of breath * ECG: low voltage (Figure 1b) ¢ O, mask 5 L/m (to maintained
and back pain were complained, ¢ Proteinuria (+) dipstick Sp0, >95%
epigastric pain improved, and * Ceftriaxone 75 mg/kg every 24 hr IV
transient hypotension (Plan for ANA test, anti-ds DNA, (antibiotic change)
complement, albumin serum, e Albumin loading (V) 20%
(Severe SLE suspected) cholesterol: not available) 1g/kg over 1 hr
¢ High-dose methyl-prednisolone
1000 mg over 1 hr every 24 hr (3
days)
5th.7th day Epigastrial pain improved, edema ECG: T inversion on Il,lll, aVF, * O, canulla tapering to 1 L/m
relieved, started to walk and feed  V4-6 (Figure 1c). * High-dose methylprednisolone
by herself changed to low-dose
methylprednisolone 1 mg/kg/ day
e Furosemide stop
(Cyclophosphamide/mycophenolate
sodium: not available)
8th day Severe abdominal pain, * WBC 23.300/pL (manually Paracetamol 15 mg/kg every 6 hr
escpescially on epigastrial/ count) (analgetic)
Mc-Burney point ¢ Hb 8.7 g/dL (Sahli’s method)
(Consultation with a general
surgeon for the possibility
of appendicitis: not typical
appendicitis)
9th day Abdominal pain was relieved, * ECG: low voltage, T inversion ¢ Pericardiocentesis (advise from a
but severe chest pain appeared persisted (Figure 1d), pediatric cardiologist in Bali): not
radiating to the back, shortness * Apical 4 chambers viewed done because of lack of trained
of breath increase, edema, by (USG) 2D with convex- professionals,
hypotension, narrow pulse, abdominal probe: confirming ¢ Oral colchicine 0.6 mg every 12 hr,
distant heart sound pericardial effusion 0.6 mg every 24 hr on the next day
e Albumin 20% (IV) maintenance dose
(Pericarditis suspected with pre-  (Consultation with a pediatric 0.5 g/kg/ day
tamponade condition) cardiologist in Bali for evaluation e Furosemide use with caution
and treatment)
10 day Chest and abdominal pain e Patient discharged against medical

improved, and edema slightly
decreased

advice
¢ Oral colchicine 0.6 mg every 24 hr
* Oral methylprednisolone 1 mg/kg/ day

abdominal pain, especially in the epigastric, left
hypochondriac, and right iliac region. There was no
fever, nausea, or vomiting. Blood pressure was 95/70
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mmHg, pulse rate was 134 beats per minute (good
quality), and respiratory rate was 52 times per minute.
Mc-Burney point tenderness, Rovsing, and Blumberg
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Figure 1. a) T inversion on V2-V6 (2"9day), b) Low voltage noticed (4" day), c) T inversion appeared on II,
ll, aVF, V3-V6 (6! day), d) T inversion persisted (9t day)
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signs were positive. The patient was consulted by the
team to a general surgeon to evaluate the possibility
of acute appendicitis and treatment. However,
the surgeon disagreed with the diagnosis of acute
appendicitis and suggested conservative therapy.
On the 9th day of admission, there was
no abdominal pain, but the patient experienced
severe chest pain radiating through the back. The
patient appeared restless with increased shortness of
breath. Blood pressure was 80/60 mmHg, pulse rate
was 146 beats per minute, respiratory rate was 58
times per minute (narrow quality) and temperature
was normal. The oxygen saturation was 85% with
oxygen nasal cannula of 1 Ipm. Physical examination
revealed distant heart sounds, narrow pulse pressure,
and pitting edema on the hands and legs. Murmur,
pericardial friction rub, distended jugular vein and
hepatosplenomegaly were absent. The patient’s
extremities were warm, and the CRT was 2 seconds.
Conventional ultrasonography (USG) 2D with
a convex-abdominal probe (apical four chamber
view) showed pericardial effusion with normal heart

—
-
- WM.
-

-

-

contractility without right atrial/ventricle collapse
(Figure 2). The patient was diagnosed with acute
pericarditis and pericardial effusion (PPE) pre-
tamponade et causa suspected SLE with differential
diagnoses of tuberculous (bacterial)/COVID-19
(viral) pericarditis. Thus, the patient was consulted
to pediatric-cardiologist in Bali using a satellite Wi-Fi
telephone to confirm the assessment and treatment.
She was advised to undergo pericardiocentesis,
albumin correction if hypoalbuminemia/albumin
maintenance, furosemide use with caution, and
colchicine for pericardial inflammation pain.
Pericardiocentesis was not performed due to the
absence of parental consent and trained professionals
were unavailable.

On the 10t day of admission, the chest and back
pain were relieved, and the patient did not complain
about any pain, but shortness of breath persisted. The
blood pressure was recorded at 95/70 mmHg, pulse
rate was 120 beats per minute, respiratory rate was
48 times per minute, and temperature was normal.
Although distant heart sounds with narrow pulse

Figure 2. Apical 4 chambers view using convex-abdominal probe (USG 2D)
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quality persisted, edema decreased. The intravenous
administration of albumin maintenance dose was
discontinued due to unavailability. In the afternoon,
the patient requested discharge because of the
financial problem. Consent was given from both the
parent and the attending doctor. The patient received
colchicine and oral methylprednisolone before leaving
and did not revisit the hospital thereafter.

Discussion

Children with acute pericarditis do not always
come with typical and specific symptoms, such as
sharp/stabbing chest pain, thus it can be difficult to
distinguish it from other diseases. Chest pain can be
seen in up to 6 in 1000 children and the incidence of
cardiac chest pain is very low (0.2-1% of cases). The
most common cause is idiopathic, musculoskeletal,
psychological, gastrointestinal, respiratory, and the
least common cause is cardiac etiology.** In our
case, typical symptom presented late on the 9t day,
marked by chest pain radiating to the back. Prior
to the chest pain, the patient already complained
epigastric pain on day 2, and had history of several
episodes of epigastric pain since last year. Backache
was complained on 4™ day of admission. The epigastric
pain and backache were relieved on the 5th day
(after high dose of methyl prednisolone/HDMP).
Severe abdominal pain (Mc-Burney tenderness)
was complained on the 8™ day of admission, which
increased our suspicion of appendicitis. Epigastric
pain, backache, and Mc-Burney tenderness were
likely radiating pain from the heart. Shortness of
breath, cough, fever, and fatigue were non-specific
symptoms of acute pericarditis, which lead to an initial
misdiagnosis of pneumonia.

Muffled/distant heart sounds, tachycardia,
narrow pulse pressure, jugular venous distention and
pericardial friction rub provide clues to the diagnosis
of acute pericarditis. Excessive fall of systolic blood
pressure >10 mmHg during inspiration (pulsus
paradoxus) is a clue to cardiac tamponade.l>> In
our case, distant heart sounds with narrow pulse
pressure were appeared late on the 9% day and leg
edema was noticed on the 24 day. Tachycardia was
observed throughout hospitalization. Children with
pericarditis tend to be fussy and have decreased

feeding with tachycardia being an important physical
sign. Particular attention to resting tachycardia is
needed to identify the diseases.! The most common
presenting signs are tachycardia (90%), followed by
tachypnoea (69%).> Hypotension and narrow pulse
pressure were initially misinterpreted as a shock.
Pulsus paradoxus may be misinterpreted as a transient
hypotension. Leg edema with ascites was obviously
noticed on the 4™ day. It raised our suspicion toward
heart problems.

The diagnosis of PPE can be challenging,
especially for clinicians in remote hospitals with
limited facilities. Chest x-ray, ECG, cardiac markers,
transthoracic echocardiography, cardiac CT scan,
and MRI were usually needed, but not widely
available. Pericardial fluid analysis is often required
to identify the etiology. In our case, serial ECG were
performed during hospitalization, and low voltage
and T inversion were noticed on the patient. The
first ECG was performed on the 2™ day because
of the appearance of leg edema to look for the
possibility of heart hypertrophy indicating a heart
failure. Chest pain, along with ECG changes and
inflammatory markers might be helpful in the
diagnosis of pericarditis.! Sixty percent of patient
with paediatric pericarditis shows abnormal ECG.?
Serial ECG which provide a clue to our diagnosis.
Instead of using transthoracic echocardiography, we
used conventional ultrasonography (USG) 2D with
a convex-abdominal probe to determine the apical
four chamber/ parasternal long axis view to looked for
pericardial effusion and eye-bawling the contractility
of the heart. It showed pericardial effusion without
ventricular collapsed. Although transthoracic
echocardiography appears as a class I recommendation
for adult patients, it is not uncommon for children with
suspected acute pericarditis to be treated empirically
without echocardiography.! Total pain relieved after
colchicine administration confirming our diagnosis,
although the etiology of PPE was still unknown.

The most common cause of pericarditis and
pericardial effusion (PPE) in developing countries
is infection (especially tuberculosis); however, in
developed countries, the non-infection cause is more
prominent.!?> Tuberculous pericarditis accounts for
only 8% of all TB cases, and in endemic country like
Indonesia, the number could be higher. The mortality
rate reached 17-40% depend on the treatment
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adequacy.®? In our case, the patient was initially
suspected to have lung TB, and complained cough
with fatigue since the last month, which increased
our awareness of TB. Unfortunately, the patient
could not be tested for TB in our hospital, neither
by bacteriological examination nor chest x-ray.
There was no immunization history in this patient,
including BCG vaccination (no BCG scar). No clear
contact history of the patient with active TB cases;
negative tuberculin test; and a total score of TB
scoring system was only 3 (cough >3 weeks, cervical
lymphadenopathy, severely underweight) reduced our
suspicion of TB.

Image of USG 2D examination using a convex-
abdominal probe of apical 4 chambers view was
confirming our suspicion that the patient had a serous
effusion/echo-free appearance (which could be a non-
bacterial cause). Bacterial etiology typically results in
serohemorrhagic or purulent effusion, characterized
by an echo-dense or echo-genic appearance.? Leg
edema was also observed in our patient. Edema is
not a specific manifestation of pericarditis, but it may
be a symptom of constrictive pericarditis where the
pericardium becomes hard and thick (limited heart
expansion), especially if it is a chronic manifestation.
Tuberculosis is one of the most common causes of
constrictive pericarditis.? History of edema before
admission was denied by the patient.

The patient was suspected to have severe
SLE (probable SLE-SLICC 2015) with two clinical
manifestations: moderate anemia (although hemolytic
process could not be confirmed); and pericardial
effusion/ascites as 2 criteria. Renal impairment
was suspected because the patient was diagnosed
with AKI (risk stage) with a differential diagnosis
of CKD. Positive proteinuria further indicates renal
involvement. The patient was also suspected with
nephrotic syndrome (NS) but had not been confirmed.
It is worth noting that nephrotic syndrome with
cardiac involvement is an uncommon manifestation.
Supporting examinations for establishing the diagnosis
of SLE and NS are not available in our hospital (serum
albumin, cholesterol level, ANA test, anti-dsDNA,
antiphospholipid antibody, serum complement,
etc), but remarkable clinical response after 3 days of
HDMP administration strengthening our suspicion of
severe SLE (ex-juvantibus diagnosis). Cardiovascular
involvement in SLE varies widely; it has been reported
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to range from 4-78% and the incidence of pericarditis
is 11-54% in SLE patients.® Severe cardiorespiratory
involvement in children with SLE is less than 10%.°
Pericarditis with pericardial effusion although
uncommon, has been reported as an initial clinical
manifestation.1°-11 Hemolytic anemia, proteinuria,
lymphadenopathy and anti-Smith are predictive of
pericarditis.® Moderate anemia, proteinuria, and
lymphadenopathy were present in the patient.

Children were initially considered less affected
by severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2)/ Covid-19 infection with milder
diseases compared to adults, but current literature
reported several children with multisystem
involvement; thus, special attention should be paid
to extrapulmonary manifestation.!2!3 Recent studies
have reported that cardiac involvement is not rare
in children, including ventricular dysfunction,
pericarditis, coronaritis, and arrhythmias.!%!> Some
cases reported pericarditis as the main clinical
manifestation of Covid-19 in children.16 In our case,
the patient was initially suspected to have COVID-19
infection, but it could not be excluded because the
swab antigen test for COVID-19 was unavailable due
to a shortage, whereas the polymerase chain reaction
(PCR) test was also not accessible. Additionally,
a serology test for COVID-19 antibodies was also
unavailable. The patient was hospitalized during
the peak of 3" wave of the COVID-19 pandemic
in Indonesia. She had not received a COVID-19
vaccination, along with the majority of the local
community. The patient’s family did not have similar
symptoms, and she denied any travel history outside
the district.

In this case, we could not differentiate whether
the patient had a current COVID-19 infection,
post viral infection symptoms, or a multisystem
inflammatory syndrome in children (MIS-C). Children
age range 0-19 years old and fever = 3 days; symptoms
with minimal 2 organ involvement; increased
inflammatory marker (ESR, CRP, Procalcitonin);
the absence of bacteriological etiology; and evidence
of recent or history of COVID-19 infection are
needed for establishing the diagnosis of MIS-C.17:18
In the patient, fever with hypotension, pericarditis/
pericardial effusion, and abdominal pain were
observed. However, inflammation markers, blood
culture, and COVID-19 infection markers could not
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be conducted. Serial ECG examinations showed low
voltage amplitude with T-inversion. A previous report
stated that MIS-C is associated with ECG changes
over the course of the diseases, with low amplitude
ECGs on presentation, followed by transient T-wave
inversion, particularly in the precordial leads. There
was a low prevalence of ST-segment changes and
tachyarrhythmias.!” Majority of patients with MIS-C
had a reduced left ventricular ejection fraction, and
many of them were accompanied by PPE.18

As the largest archipelago in the world,
Indonesia is facing healthcare problems. Disparities
in the healthcare of rural residents compared to
non-rural residents reflect a significant concern
in our country. Access to care for rural residents
is hindered by shortages of clinicians, facilities, as
well as sociocultural, geographical, and climatic
barrier. Clinicians and hospital management further
challenged by ethical issues that impede the delivery
of optimal quality care. Effective leadership in rural
hospitals is crucial to provide accurate, clear, and
promptly delivered information that aligns with the
needs of both patients and clinicians.!?

In our case, there was an intended referral of
the patient to a secondary hospital on the 4th day
of hospitalization. Unfortunately, this plan failed
because of financial problems. The patient and her
family had no national insurance coverage, and the
referral budget in our hospital had not been disbursed
by the government. A combination factor of low
socio-economic status, level of education, language
barrier, absence of immunization history, extremely
remote location, local government policies, hospital
facilities, and management, contributed to the
patient’s predicament. It is important to have patient
advocates, individuals within communities who can
facilitate communication and discuss about basic
knowledge, innovative uses of technology, medical
issues, policy applications, and best practices.%°

Pericardiocentesis is considered a vital procedure
in treating pre-tamponade PPE. In our case,
pericardiocentesis was planned, but it was not
performed due to parental consent issues and a lack of
trained professionals. As a clinician, we are faced with
a dilemma between limited facilities, financial issues,
the patient’s medical condition, and the absence of a
trained pediatric cardiologist. Question arise regarding
it is permissible for a general pediatrician to perform

pericardiocentesis in such circumstances. Similarly,
uncertainties surround the administration of HDMP
in suspected severe SLE (ex-juvantibus) in remote area
and whether general paediatrician can give anti-viral
(COVID-19) or oral anti-tuberculosis drugs in this
condition. Telemedicine may be helpful but many rural
communities do not have access to technologies that
use for telemedicine.?® The best ways to support rural
healthcare system is still a mystery, especially during
a crisis such as the current pandemic. Collaboration
between central and local governments is required to
immediately solve this problem.

Paediatric patients with pericarditis do not always
have typical signs and symptoms; thus, the diagnosis
making process becomes difficult and treatment could
be delayed especially in limited facilities. Proper basic
knowledge about typical and untypical pericarditis
symptoms in children should be mastered. In remote
hospitals, in addition to precise history taking and
physical examinations, serial ECG changes over the
course of the disease and conventional USG 2D
convex-abdominal probe could be used to diagnose
PPE. Although the definitive etiology could not
be determined, response therapy after HDMP
administration increased our awareness toward SLE
(ex-juvantibus diagnosis). Telemedicine may be useful
in supporting the rural healthcare system. Multi-
collaboration between central/local governments,
leaders in communities, hospital management, and
clinicians are needed to provide the best quality care,
especially in extremely remote areas.
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