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Abstract

Background. Tuberculosis (TB) remains a major cause of mortality and morbidity globally. Pediatric patients are more
likely to develop severe disease. Abdominal TB is a rare manifestation of pediatric TB and can present with chronic
and nonspecific abdominal symptoms. This study examines the clinical profile of pediatric patients with abdominal
TB and treatment outcomes. Method. A retrospective study of patients admitted to a tertiary pediatric hospital
in Singapore over 10 years. Clinical characteristics and outcomes were examined. Results. There were 3 male and
3 female patients with mean age of |1.3 years. Household contacts were traced in 3 cases. The most common
presenting symptoms were fever, weight loss, and abdominal symptoms such as diarrhea, vomiting, and loss of
appetite. Inflammatory markers were raised with mean C-reactive protein (CRP) and erythrocyte sedimentation
(ESR) rate at 70.9 mg/L and 90 mm/h respectively. Abdominal imaging showed abnormalities such as splenic foci
and thickened bowel wall with significant intraabdominal lymphadenopathy. Mycobacterium tuberculosis was isolated
from stool, rectal swabs and intra-adominal specimens. Two patients underwent excisional biopsy of lymph node to
obtain diagnosis. Two patients required emergency laparotomy and | patient received esophagogastroduodenoscopy
and colonoscopy. Four out of the 6 patients had pulmonary involvement. Conclusion. Abdominal TB should be a
differential diagnosis in children with chronic abdominal symptoms for at least 8 weeks with anemia, raised ESR and
CRP. The gold standard for diagnosis still remains as positive microbiological culture. However, abdominal imaging
studies are also vital in obtaining further supportive evidence for chronic infection.
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Tuberculosis (TB) is a mycobacterial disease that is a
major cause of morbidity and mortality worldwide.
Since the introduction of the Singapore Tuberculosis
Elimination Program in 1997, the incidence of TB
declined from 57 per 100 000 residents in 1990s to a low
of 35 per 100000 residents in 2007. In 2016, the inci-
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dence of TB was 38.7 per 100 000 residents in Singapore
and children aged younger than 19 years accounted for
2.1% of patients diagnosed with TB.!? The majority of
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cases (84%) had pulmonary disease with or without
extrapulmonary involvement. The remaining 16% had
extrapulmonary TB exclusively.

Diagnosis of TB is challenging, and is even more so
in pediatric patients as TB can present in a myriad of
symptoms and severity. Abdominal TB is a rare manifes-
tation of pediatric TB infection. Children who are affected
have been reported to present with chronic and nonspe-
cific abdominal symptoms with constitutional symptoms.
Hence, a high index of suspicion is required for early
diagnosis in order to institute appropriate treatment.

This study aims to examine the clinical profile and
treatment outcomes of pediatric patients with abdominal
TB.

Methods

KK Women'’s and Children’s Hospital is the largest ter-
tiary pediatric hospital in Singapore and it accounts for
56.8% of pediatric admissions (excluding neonates)
nationally (Ministry of Health Singapore). A patient list
with the code tuberculosis was generated using the
International Classification of Disease (ICD, Ninth revi-
sion, Clinical Modification, or ICD 10th Revision,
Australian Modification, from 2012 onwards). Medical
records from January 2008 to September 2017 of chil-
dren aged <16 years with TB and were treated at KK
Women’s and Children’s Hospital were retrospectively
studied. Data including demographic characteristics,
presenting symptoms, investigations, and treatment and
clinical outcomes were collected from case notes, elec-
tronic records, and the infectious disease database.

The diagnosis of TB was made based on positive cul-
ture results, acid-fast staining, histopathology, poly-
merase chain reaction (PCR), tuberculin skin tests, and
interferon-y release assay (IGRA) in the presence of a
clinical diagnosis of TB or suggestive chest X-ray
(CXR).

In our center, the T-SPOT.TB assay (Oxford Immuno-
tec, Abingdon, UK) is the preferred type of IGRA used
for children aged >2 years because of lower rate of
indeterminate results compared with QuantiFERON-
TB Gold (Cellestis, Victoria, Australia).> All patients
had CXR performed and were reported by in-house
radiologists. All patients also had microbiological inves-
tigations done. Relevant fluid or biopsy specimens were
sent for acid-fast bacilli (AFB) smear and culture, using
the automated MGIT960 system for liquid growth and
Lowenstein-Jensen slants for solid growth.

Ethical Approval and Informed Consent

This retrospective study was approved by the SingHealth
Centralised Institutional Review Board (CIRB Reference

Number: 2015/2024), with waver of informed consent.
Informed consent was waived as this was a retrospective
study evaluating medical records (specifically at pre-
senting complaints, diagnostic investigations, and com-
plications of treatment and disease). No patient identifier
was collected.

Results

The findings of our case series are summarized in
Table 1. Of the 6 patients studied, half were male. The
mean age was 11.3 years, and 2 were younger than 10
years at presentation. Household contacts could be traced
in 3 of the patients. Five out of the 6 patients received
Bacillus Calmette-Guérin vaccination at birth. We were
unable to confirm history of ingestion of unpasteurized
milk in 1 out of the 6 patients. One case was also noted to
be retroviral positive. Screening inflammatory markers
were raised with mean C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) at 70.9 mg/L and
90 mm/h, respectively.

Clinical Presentations

The most common presentation included fever, weight
loss, and abdominal symptoms such as diarrhea, vomit-
ing, and loss of appetite. Abdominal distension was
observed in 1 case. The mean duration of symptoms
prior to presentation was between 3 and 6 months. In the
sixth case, the child was on outpatient follow-up for per-
sistent hepatosplenomegaly with intermittent fevers fol-
lowing an infection with clinical features of infectious
mononucleosis (Epstein-Barr virus serology was tested
negative). It was in the third month of outpatient follow-
up that he developed preauricular lymphadenitis with
right index finger dactylitis, which necessitated hospital
admission for further workup.

The initial differential diagnoses in 3 of the cases
included protein-losing enteropathy secondary to
inflammatory bowel disease (IBD), infective gastroen-
teritis, and hematological malignancy.

None of the patients had a history of TB. One patient
had isolated abdominal involvement. The remaining
all had pulmonary involvement, of which one of them
also had neurological and another had musculoskeletal
involvement.

Two out of the 6 cases required emergency surgical
intervention, of which one even required a right hemico-
lectomy with stoma creation.

Laboratory Findings

All cases presented with anemia (mean hemoglobin level
= 10.1 g/dL) and raised inflammatory markers (mean



(panunuos)

wmnds (4)

apou
ydwA| Jejnoraneaud
3y8iu wouy snd (+)
spou
ydwiA| sejnoruneaud
2y31a wouy snd (=)
)
orl
69
S0l

Sl
(+)
g1 Aseuowind

Yyum Jayejpuead
|euJ3IBW ‘S9 A

wninds (+)

gems [e1dau
pue wmnds (+)

geMs [e323u
(=) ‘wmnds (+)
(=)

qll

19

8'Gl

Tol
(+)

ON

ured

[eulwopge yauow-g
J9A9) UMW

sjoo3s (-)
anssi [eusaiul
‘wniuswo ‘pinj
[esuolriad (+) ‘wninds
pasnpui pue sjoo3s (=)
wnands
pa3>npul pue ‘pinjy
[esuoariad ‘sjoois (-)
)
9
9¢
699
Cll
(+)
g1 Aseuowind

Yam Jayaowpuedd
[euJoIBW ‘SD |

wmnds pasnpul (+)

qems [e32ad (+)

‘wnands paanpul (+)

(sAep ¢ Jan0)

wnands pasnpul (+)

)
bl
8
ANE

98
(+)

°N

ySom

pue 2adde jo
SSO| JO syuow ¢

y2nod aAnonpoud

apou ydwi|
Ju9uasaw (+)

apou ydwi|
J1RUasaW (+)

apou ydwif|
dlu93UdsaW (+)
(+)
96
LI
6l

vé
(+)

°N

uolsuaisip

Jeulwopge ssajured

211s Awo13j0dIWaY
wouy e} djjode.ed (-)

Jooas (+)

jooas (=)
(=)

134

¥'89
89

L6

(+)

g1 Yam 3)pun [eusared ‘sa g

1y31am JO SSO| JO SyIuoW 9
BOUJEBIP YOOM |

YDd 91 9AlIsod

24n3JNd g4y dANISOd

Jeaws g4y dA1ISOd
:O_uuwt.\: w3L_>0Lum/m
(y/ww) ys3
(1/3w) dyd
(1,01 X) DML
sJ9dJewW AJojeWWE)U|
(1/3) aH
BlWIDUY
m:o.acm.amw\,s

A1o3siy 3083000

Jo syauow ¢ sJ92|n di| pue ‘sso| JO syauow 7 pue ‘syeams Jysiu BWSPD
AleSawous|dsoleday sso| 3ySom YS1IoM ‘BUNIWOA “UBAR}  JIAS} JUSNIIWIIUI ‘sso| Jy3rom |epad pue eide) Jo sam T (pajresp) swoirdwids
JO syauow ¢ ‘JOA9) JIUOW-9  JUSINWLISIUI JO YIuow ¢ JO SP9M £ “J9Ad) JO syauow ¢ JoA9) Aep | Jo uoneunQg
(syauow) swordwAs
€ 9 € € € 9 jo uoheing
Ja8uly xapul Y31 SJBOMS
Jo Suijjams ‘@anadde SIBOMS eaudsAp y31u ‘edyJJelp
Jo sso| ‘sniuapeydwA| 3y3iu ‘ySnod ‘y3nod aAdNpoud ‘uoisuaisip
‘A[eSawous|dsoreday ‘ured [euiwopgqe s492|n di| ‘Buniwon ‘21nadde jo sso) [euliopqe ‘sso| 3uiqgn)d [eudip sugis pue
JUDISISID  ‘SSO| JYSIOM ‘UDA4 ‘SSO| JYSIOM ‘U9AD4  ‘SSO| IYSIOM ‘UaAd4 YSIoM ‘JaAd4 ‘edYJJelp ‘ssO| IYSIom ‘UaAd4  swoldwAs Sunuasaly
Sa\ SOA Sa\ oA umouun s\ uoneudEA HOG
Sel Sjeway Sleway Sjeway Sel Sel Jopusn)
8 4 bl 6 6 bl (saeak) 23y
9 aseD G aseD y 9seD € ase) 795D | 9seD

"ApMS 9y Ul SIUSIIEY JO SSWODINQO PUE ‘QUSWIES.] ‘SUOIIESIISIAU| ‘UOIIBIUSSII [BIIUI|D) ‘S|IBID( SIudlied Jo Alewwns *| ajqeL



(panunuos)

(jeo13ojo0unau
Jpneday oiuaids
JAseuownd)

(sueduo g<)
g1 paieuUlWwaSSIp
JAUSWISA|OAUI |

(3uswaAjoAUL
[e39]33so[nasnwi

J21ua|ds/Areuownd) JUSWISA|OAU] INS YIM

g1 pareulwassIq Aseuowind  3uSWSAjOAUl Aeuow|ng Areuowing g1 pereulwassIq (spou ydwi| ormuasaw) [IN -uou JO 3dUIsad
Ayredouspeydwi|
AJe||iXe se |[om se
Ayredouspeydwi|
JE|IY PUB MOPUIM
Aueuow|ndolioe
suoIsa| ‘|eayoeazesed somo| ISt
213043]2S pue d13A| jusuiwoud yim spiRy
pPaXiw YIIm 3ul||oms 3un| |e4a3e1q Ul sS|Npou 2qo] [e31d1220 39|
anssi3 3os :1eduly Aseuownd diy1dadsuou ul sndoy Supueyud
Xapul 131 Jo Aed-x :weu3oidue Areuownd |5 ww 9 :uredq | D SuiBewr JoaynO
apou ydwiq| Ayredouspeydwi|
Je[ly paid[ed pajoN sadueyd d1193UasaW pue
sapou ydwi| o11a3uasaw Asorewwrepur 3nd  ‘suolsa| o1us|ds pue
pue |esuoiliado.nou -11ad Yyam [amoq sneday s|dijnw
sapou ydwi| pasuejus ajdinyy 93.e| pue ‘wnajl :uswopqe | D
120} 1J9JUSSSW PUB  JUSWADUBYUD [9MOQ PUB  [BUIWI] djwRJadAY  Juswadiejua apou
o1us|ds s|dinw yam 31|0203]! dAIDE Aumyuasaw jo Suipueais snoauagoualay ydwi| ajdnjnw Suuadpiyy
Aje8swous|dsoreda ‘sSII9)! [BUIWLIDY asnyIp :uswopgqe | D paua»dIya ‘A[eS8awoua|ds [lem [omoq ‘AjeS8sworeda
:uswopgqe N :uswopgqe N [eW.IOU :USWOpPQE SN :uswopgqe N :uswopgqe N uswopqe 5N Suidew [eulwopqy
uoisnya [euna|d suolss| Sunellaed
23| YUM sare.anjyul ‘sa1duadn| 213sAd
auoz a|ppiw Ym saniedo
[ewIoN pue uaddn 3ySry Ayredouspeydwi| Jejiy oN aoeds Jre Aydreq [ewION [ewION] ydea3oipe. 159y
(+) 91'10ds L
‘(+) ¥2d YNA (+) 91°10dS-L eUILIRIBPUI
a1 ‘(+) xnoauey (=) g1'L0ds-L ‘(+) xnoaueyy (+) xnoauel 91 10dS-L (+) 91°10ds-L $3531 g1 YO
uoneBWWEjUI
g4V snojewo|nue.s g4V shoJawnu
YIM uonewiwrejul Suiznoudau :(ewoas pue sa1400ns1y AyredouspeydwiA| s11e3uasaw
snojewo|nueJ3 [ewixoud pue ‘leasip JO s399ys ‘sewo|nueJd 3uizno.adau
Buiznousau :apou ‘wnjuswo ‘wna)l asnyiq :opou :(o1j0oeued) Awojyosede 3nsaJ
ydwi| Jejnorineauy oN [eulwIR3) anss| | ON  ydwA|ousjuassly  2oudpiAd g ON :@dodsouo|od) [ea180joyzedolsiH
9 ased G ased y oseD € ase) 795D | aseD

(panunuod) | s|qe



‘Adeaaya paatasqo 10aUIp ‘] O ‘oplweuizedAd ‘joanquieyss ‘pizeiuos ‘upidweyld ‘ZHY ‘AydesSowol paandwod ‘| D {punosen|n ‘g ‘uondead ureyd asesawA|od “Yod !Ijj1deq
ISBJ-PIDE ‘G4Y (9184 UOIIRIUSWIPIS 91400443449 “YST ‘UI104d DA1IEI-D) ‘dYD IUNOD [|93 POO|q UM [8101 “DAAL ‘UlqojSoway ‘GH ‘SISO|N24agnl ‘g] ‘UldND-2139W(ED) SN||IDEY ‘DD SUONEIAIG]Y

3un| Y3

Jo uoisuedxauadAy
UM 39| 03 Hys
[eunseIPaW YIM
uoisnya Jeanajd
29| 3ujuasiom

sewo|nue.d

JO 9JUBPIAD JO

uonewwelul auedludis
ou—A3ojoyredolsiH

(=) Ilem euiwopgqe
WoJj 24mnd g4y 15319y

sisowolseue

|eajioa1 Auewiud

JUSMIBPUN JUSWIEDIY
Jo ueak | Suimoljo4

UoNnEa.Id BWOIS

pue (w>d g|) uondasau

[9moOq |ewS pue

Awojouede| Aouadiaws

3urainbau ‘wnay

suolsa| asuapodAy

g1 JO 9dUSPIAS

120} 21uads jo U3IM JUSWIDA[OAUI  [BUIWLIY 3B SUofelopIad sise129]yduo.q [eulwopqe [ed180]01s1y ou yum padods-ay
uonnjosaJ a9|dwo> Areuowing [ea|1 Aq paredijdwon Jo wuawdojpasg Jo uonnjosay swoldwiAs jo uonnjosay awo2nQ
Adesayy | OQ ‘sap ON Adesayy JOq@ oopia‘sap  Adessyy | OQ ‘sOA oN oN 104a
UOIIB3ID BWIOIS
pue Awo3123j0d1way Iy
spou Asdoiq apou yum Awojouede| Aouagiawy
ydwiA| Jejndoruneaud ydwi| s1u93uasaw Adoosousponpouisedodeydosy
Jo Asdoiq [euoisioxg Awojouede| Juadiawg sidoosoudeq Adodsouo|oD)  uonuaAiul [ed184Ng
(swordwiAs
Suluasiom pey
Se) syauow ¢x
Z3HY pa1e|dwod (3ueasisau
Apuanbasqns -pizeluosi) 3y
‘yauow | X 0] uejIWwe
ZHY < syuow JunAwoidans + uoneJnp
HY £ ZIHY T HY £ ZIHY T HY 0l ZHY T TX Z3IHY  UIPBXOOAd| +3Y T HY ¥ ‘ZIHY T 31 pue Jusunead |
9 aseD G aseD ¥ 9seD € 9seD 7 9seD | aseD

(panunuod) | a|qeL



Global Pediatric Health

CRP = 70.9 mg/L and ESR = 90 mm/h). Five out of the
6 cases were found to have normal total white blood cell
counts on admission.

T-SPOT.TB was performed in 5 out of the 6 cases of
which 3 were positive, 1 was indeterminate, and 1 was
negative.

Microbiological confirmation was performed in all
cases. AFB smear was positive in 50% of the cases and
AFB culture was positive in all cases.

Of those with TB-PCR performed, 4 out of the 6
cases showed positive results.

In the 2 cases that underwent laparotomy, histopa-
thology reports of tissue samples from paracolic tissues,
terminal ileum, and omentum showed necrotizing gran-
ulomas, which were suggestive for TB infection. In the
other 2 patients who underwent biopsy of lymph nodes,
histopathology reported presence of numerous AFB.

Radiological Findings

In our case series, 2 out of the 6 cases had respiratory
complaints. CXR was performed for all cases; however,
only 2 were reported to have abnormalities, 1 of them
was reported to have cystic lucencies with cavitating
lesions, which was highly suggestive of pulmonary TB
infection (Figure 1). In the fourth case, the first CXR
was reported normal. A CT of pulmonary angiogram
was performed later during the inpatient admission
revealed multiple nonspecific pulmonary nodules in
bilateral lung fields with prominent lymph nodes in the
hilar, aortopulmonary, and axillary areas (Figure 2).

Abdominal ultrasound imaging was performed in all
cases; however, only 1 out of the 6 cases was reported
normal. The rest reported hepatomegaly, splenomegaly,
and bowel wall thickening suggestive of inflammation
with presence of lymphadenopathy.

In 2 cases, CT abdomen was performed that showed
mesenteric, retroperitoneal lymphadenopathy, hepatic
and splenic lesions, diffuse stranding of mesentery and
bowel enhancement (Figure 3).

In the second case, CT brain and sinuses were per-
formed to investigate the cause of a new febrile episode,
which was associated with new onset of tenderness over
the left maxillary sinuses. This occurred after treatment
for abdominal TB and sepsis had been optimized to
meropenem, amikacin, levofloxacin, rifampicin, and
ethambutol (as AFB culture results showed resistance to
isoniazid). The CT brain showed a 6-mm enhancing
focus associated with mild perilesional edema in the left
occipital lobes (Figure 4). Cerebrospinal fluid samples
taken via lumbar puncture were not suggestive for men-
ingitis and were also negative in the TB-PCR.

In the sixth case, X-ray of the right index finger
showed soft tissue swelling with mixed lytic and

L PA Erect

Figure . Initial chest X-ray of Case #3: 9-year-old girl
with 2-month productive cough associated with worsening
dyspnea, 3 weeks of intermittent fever, 3-month history

of weight loss, showing bilateral patchy air space opacities,
cystic lucencies in right perihilar region and infrahilar region.
Cystic lucencies also seen in left mid-zone in peripheral
areas.

Figure 2. Computed tomography scan of chest showing
multiple small pulmonary nodules in right upper lobes.

sclerotic lesions and this was suggestive of mycobacte-
rial infection (Figure 5).

Treatment and Outcome

All cases received quadruple anti-TB therapy compris-
ing rifampicin, isoniazid, pyrazinamide, and ethambutol
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Figure 3. Images of computed tomography scan of abdomen showing splenomegaly with multiple enlarged lymph nodes with

multiple hypodense cystic lesions in the spleen and liver.

Figure 4. Computed tomography scan of brain (of Case
#2) showing 6-mm enhancing focus associated with mild
perilesional edema in left occipital lobes.

for 2 months and then maintained on double anti-TB
therapy for at least 4 to10 months. In the second case,
the child received levofloxacin and streptomycin and
amikacin as the culture showed resistance to isoniazid.
Out of the 6 cases, 3 cases received treatment via direct
observed therapy (DOT), of which 2 had to attend poly-
clinic to receive the medications and 1 had DOT via vid-
eoconference with the infectious disease specialty nurse
throughout the treatment course.

At the end of treatment, the 2 cases that required sur-
gical intervention had complete resolution of intraab-
dominal TB. This was evidenced by the absence of
histological changes of inflammation and granulomas.
In 2 other cases, repeat imaging was done that showed
resolution of the intraabdominal lesions and splenic
foci. However, in the remaining 2 cases with pulmonary
involvement, although they both remain asymptomatic
from abdominal complaints, they developed further pul-
monary complications such as bronchiectasis and wors-
ening pleural effusion with mediastinal shift.
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Figure 5. X-ray imaging of (Case #6) right hand of 8-year-old with TB dactylitis of the right index finger, showing mixed lytic
and sclerotic lesions over the proximal phalanx of the index finger.

The sixth case fully recovered from disseminated TB
infection, but he passed away 2 years later from severe
refractory hemophagocytic lymphohistiocytosis with
multi-organ failure, which is unlikely to be related to the
TB infection.

Discussion

Although pulmonary TB is the most common form of
disease manifestation, extrapulmonary TB can affect
other systems including lymph nodes, intestines, bone,
joints, and meninges, and so on. Abdominal TB refers to
TB infection of the gastrointestinal tract, peritoneum,
lymph nodes, solid viscera such as liver and spleen.’ It is
the sixth most common form of extrapulmonary site of
infection after lymphatic, genitourinary, bone and joints,
military and meningeal TB.*

The abdomen is involved in 11% of patients with
extrapulmonary TB and the most common site of
involvement is the ileocecal region. The most common
presenting symptoms are abdominal pain, weight loss,
loss of appetite, and fever.*® Tuberculous peritonitis is a
rare form of extrapulmonary TB and is primarily
observed in young adults’” without other debilitating
chronic disease such as diabetes mellitus or chronic
renal failure requiring ambulatory dialysis.

In terms of biochemical changes, anemia and raised
inflammatory markers (CRP and ESR) are commonly

noted in children with abdominal TB, as described in
other case series.®’

In any patient presenting with abdominal pain,
weight loss, loss of appetite, and fever, apart from IBD
and malignancy, abdominal TB should also be strongly
considered. It has been well documented in literature
that differentiating between intestinal TB and IBD is
challenging. In a study by Larsson et al, it was found
that weight loss was reported more frequently in chil-
dren with intestinal TB.? This was also demonstrated in
5 out of the 6 cases in our case series. Ultrasonography
of patients with TB showed hypodense lymph nodes
with peripheral enhancement in mesentery and retro-
peritoneum. Endoscopic findings of transversely placed
ulcers, increased nodularity of mucosa, and hypertro-
phic lesions with mural thickening are more suggestive
for intestinal TB. In addition, abnormal endoscopic
findings are typically localized to the site of tubercu-
lous infection, which is typically in the terminal ileum
or caeccum. In Crohn’s disease, children tend to present
with right iliac fossa pain. Endoscopic findings included
crypt abscesses, focally enhanced colitis, skip lesions,
and extensive lesions involving 3 or more intestinal
segments.>’

To distinguish ileocecal TB from Crohn’s disease
would ideally require the microbiological and culture
confirmation of Mycobacterium tuberculosis. However,
diagnosis of TB in children is challenging. With recent
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advancements, IGRAs have emerged as possible alter-
natives to the traditional tuberculin skin (Mantoux) test.
IGRAsthatare commonlyusedarethe QuantiFERON-TB
Gold test and the T-SPOT.7B. They have been shown to
have high sensitivity and specificity in adults, but their
specificity and sensitivity for use in children have not
yet been well described. Connell et al performed a
3-way comparison of the Mantoux test and IGRAs in
children,'® which showed significant difference in
results of the Mantoux test and both IGRAs (most often
Mantoux positive with negative IGRA results).!! Hence,
in patients who have symptoms that are compatible with
apossible TB infection and have any IGRAs or Mantoux
test positive, empirical TB treatment is recommended
until there is microbiological confirmation. In our study,
out of the 5 children who had T-SPOT.TB done, 3 were
positive, 1 was negative, and 1 was indeterminate.
However, in the 3 cases on whom the Mantoux was
done, they were all tested positive.

Radiological studies such as ultrasonography, CT
scans, barium studies, and magnetic resonance imaging
are useful for the diagnosis of abdominal TB. These
imaging studies can aid in detecting abdominal lymph-
adenopathy, ascites, bowel wall and omental thickening,
as well as complications such as perforation or stricture
formation,>%10:12.13

A combination of antituberculous drugs (isoniazid,
rifampicin, pyrazinamide, and ethambutol) given either
in a 6- or 9-month period has been shown to be effective
in treating children with abdominal TB.'* Relapse has
been shown to be uncommon using these treatment regi-
mens, and most children have complete cure of the con-
dition at the end of treatment, which is also illustrated in
our case series.*!> DOT is important in ensuring compli-
ance to treatment and achieving clinical resolution, even
more so in the pediatric population. This is evident in 3
of the patients in our case series, who achieved complete
resolution of illness. In addition, early surgical manage-
ment of complications of abdominal TB is essential to
decrease morbidity and mortality. Our case series also
describes the use of DOT via videoconference in one of
our cases with good clinical outcome. This may be a
new means of direct observed therapy, which can be
explored in future patients. A multicenter, randomized
controlled superiority trial of video-based approach to
DOT was performed by Story et al,'® which showed
encouraging results. Reasons cited were its cost-effec-
tiveness and convenience for patients in not having to
make time to visit a health worker every day.'® In our
center, smartphones or video devices with data plans
and local bandwidth are generally easily accessible.
Hence, DOT via videoconference may be a potential
avenue for further research and improvement.

Long-term follow-up is essential for these children,
to ensure resolution of symptoms after the completion of
therapy, as well as to follow-up on their growth and sur-
veillance for complications such as bronchiectasis for
those with pulmonary involvement.

Conclusion

Abdominal TB should be strongly considered in chil-
dren with abdominal and constitutional symptoms such
as prolonged fever, loss of weight with change in bowel
habits, with associated biochemical findings of anemia,
and raised inflammatory markers. The diagnosis of TB
still remains challenging despite the multiple modalities
available. The gold standard of diagnosis is still micro-
biological diagnosis with culture-positive results.
Complete resolution of TB infection requires strict com-
pliance to TB treatment. In our study, this is via DOT, of
which one case is via video-DOT. In the context where
smartphones with adequate data plan and bandwidth is
casily available, this is certainly an avenue to look into
to improve patient compliance to treatment.
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