
Cecal Perforation in an Adolescent
as a Paradoxical Response to 

Anti-tuberculosis Treatment: A Case Report
Pilarica I. Caguiat-Jo, MD and Germana Emerita V. Gregorio, MD, PhD

Division of Pediatric Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, 
College of Medicine and Philippine General Hospital, University of the Philippines Manila

ABSTRACT

Paradoxical response to anti-tuberculosis treatment, defined as clinical or radiologic worsening of pre-existing lesions 
or the development of new lesions while ongoing treatment, poses diagnostic dilemma. Intestinal perforation as a 
paradoxical response is rare. We report a 10-year-old female who presented with recurrent abdominal pain, anorexia, 
and bloody diarrhea, and was diagnosed with disseminated tuberculosis. She had marked improvement after one 
month of anti-tuberculosis treatment but developed a recurrence of initial symptoms on the third month of therapy 
and was treated for cecal perforation. Histopathology of cecum revealed chronic granulomatous inflammation. The 
patient improved after the surgery and the resumption of anti-tuberculosis medications. Recognition of paradoxical 
reactions and differentiating it from drug resistance of other pathology is important as these necessitates different 
management strategies.
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INTRODUCTION

Tuberculosis (TB) remains a global health problem 
worldwide. According to WHO report 2022, the estimated 
annual incidence of TB globally was 10.6 million. In our 
country, the incidence of tuberculosis in 2021 was 650 per 
100,000 population.1 

Tuberculosis primarily affects the lungs but can affect 
any part of the body such as the abdomen. Abdominal 
tuberculosis accounts for 1 to 3% of TB cases.2 It is classified 
in four forms: peritoneal, hepatic, intestinal, and visceral 
tuberculosis, the latter involving the liver, spleen, pancreas 
and genitourinary; however, a combination of these forms 
can be in any individual patient.3 If two or more organs are 
involved, it is considered a disseminated tuberculosis.

The Philippine Pediatric Society registry of disease 
from January 2006 to January 2024, listed 719 of 5,319,463 
cases (0.013%) to have tuberculosis involving the intestines, 
peritoneum, and mesenteric glands (ICD A18.3).4

The clinical manifestations of abdominal tuberculosis are 
varied and generally depend on the form of the disease; and 
these may include fever, weight loss, abdominal pain and/or 
distension, ascites, hepatomegaly, diarrhea, bowel obstruction, 
and abdominal mass.5 Once a patient is diagnosed, standard 
quadruple anti-TB treatment is initiated and given for at 
least six months. Response to treatment usually occurs after 
two months manifested as improvement in the reported 
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symptoms, weight gain, and regression of lymphadenopathy 
and effusion.6

We present a 10-year-old immunocompetent child with 
disseminated TB who had clinical and radiologic improvement 
while ongoing treatment but developed cecal perforation 
on the third month of treatment. This rare phenomenon is 
considered as a paradoxical reaction to anti-TB treatment.

CASe PReSeNTATION

A 10-year-old female was admitted for the second time 
in our institution with the chief complaint of abdominal pain. 
Her history started eight months prior with recurrent bloody 
diarrhea, anorexia, abdominal pain, weight loss, vomiting, 
and fever with various diagnoses of intestinal amoebiasis, 
parasitism, and acute appendicitis. She was first admitted 
in the institution four months before the current admission 
with the initial impression of lower gastrointestinal bleeding 
with considerations of either infectious colitis, Meckel’s 
diverticulum, or inflammatory bowel disease. She had 
complete immunization including BCG. She had an exposure 
to her grandmother who had pulmonary tuberculosis. 

She was eventually diagnosed as disseminated tuberculosis 
involving the lungs, abdomen (peritoneal, intraabdominal 
lymph node, liver, spleen, intestinal), and bone based on the 
chest x-ray and abdominal CT scan findings (Figure 1). 

Microbiologic studies confirmed the diagnosis with a 
positive stool and gastric AFB, and gastric aspirate GeneXpert 
with no Rifampicin resistance detected. HIV screening tested 
negative. She was started on Prednisone (2 mg/kg) for miliary 
TB and quadruple anti-TB medications (Isoniazid 10 mg/
kg, Rifampicin 15 mg/kg, Pyrazinamide 30 mg/kg, and 
Ethambutol 15 mg/kg) but developed drug-induced liver 
injury with cholestatic jaundice (TB: 3.2 mg/dL: DB: 2.45 
mg/dL) and elevated liver enzymes (AST 138 U/L, ALT 
92U/L, ALP 141 U/L) 12 days after initiation of treatment. 
When the jaundice resolved and with decreasing bilirubin 
(TB: 1.95 mg/dL, DB 1.57 mg/dL) and liver enzymes 

(AST 76 U/L, ALT 52 U/L), oral re-challenge to the TB 
medications were started with serial re-introduction with 
two-day intervals first with Ethambutol then Isoniazid 
and Pyrazinamide. She was discharged after one month of 
hospitalization with marked improvement of her symptoms 
including the resolution of bloody diarrhea, anorexia, and 
abdominal pain, and noted weight gain from BMI of 13 
kg/m2 (wasting) to normal BMI of 15 kg/m2. Her home 
medications included daily doses of Isoniazid (8 mg/kg), 
Pyrazinamide (30 mg/kg), Ethambutol (16 mg/kg), Vitamin 
B complex, and Prednisone (2 mg/kg). She was on regular 
follow-up at the out-patient department, where re-initiation 
of the four anti-TB treatment was successfully done after five 
weeks of interruption of anti-TB treatment, which was later 
progressed to maintenance phase (Isoniazid and Rifampicin). 
Prednisone was also tapered for four weeks. 

The patient was on her third month of anti-TB 
medications when there was recurrence of non-bloody, non-
mucoid diarrhea occurring more than five times per day 
associated with anorexia. She was initially managed as a case 
of infectious diarrhea and was given oral Ciprofloxacin for 
three days. However, there was persistence of the diarrhea 
with associated pain on defecation and hematochezia later 
followed by severe, stabbing right lower quadrant pain, 
aggravated by movement. The persistence of the abdominal 
pain prompted readmission. 

On readmission, she was awake but in pain (pain 
analogue scale of 9-10/10) not in distress and with normal 
nutritional status. Pertinent physical examination findings 
showed soft non-distended abdomen and hypoactive bowel 
sounds. There was no guarding but with direct and rebound 
tenderness and positive Rovsing’s and obturator signs. Rectal 
examination was unremarkable.

Diagnostics showed leukocytosis (WBC 11.2) with 
neutrophilia (89%) but lymphopenia with absolute lymphocyte 
count of 896. C-reactive protein (192 mg/L) was elevated. 
Baseline serum albumin was increased (42 g/dL) and urinalysis 
showed pyuria of +1, WBC 66/HPF, nitrite negative, and 

Figure 1. Imaging findings showing disseminated tuberculosis prior to initiation of anti-tuberculosis treatment. (A) Innumerable tiny 
nodular densities seen scattered throughout both lungs consistent with miliary tuberculosis. (B) Bowel wall thickening 
(yellow arrow) and hepatosplenomegaly. (C) Ascites (yellow arrowhead) and right iliac tuberculoma (yellow circle).
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bacteriuria of 233. Initial abdominal x-ray showed ileus and 
an ultrasound of the right lower quadrant was suggestive of 
acute appendicitis with no evidence of rupture. The admitting 
diagnosis was acute appendicitis and urinary tract infection. 
Urine culture study and repeat urinalysis done on sixth hospital 
day yielded negative results. She was referred to the Division 
of Pediatric Surgery whose assessment was Acute appendicitis, 
reactive from gastrointestinal tuberculosis with the initial 
plan of medical management due to high risk of fistula 
formation among patients with gastrointestinal tuberculosis. 
She was treated with Ceftriaxone and Metronidazole but 
developed an adverse drug reaction to both antibiotics with 
the development of urticaria; and hence these were shifted 
to Piperacillin-Tazobactam. The abdominal pain decreased 
in severity and Piperacillin- Tazobactam was continued. The 
plan was to complete the antibiotics for seven days with plan 
to repeat CBC, CRP, and abdominal ultrasound. 

To further visualize the extent of intraabdominal 
inflammation, an abdominal CT scan was performed on the 
patient’s third hospital day which revealed acute appendicitis 
with abscess formation in the perihepatic, perisplenic, 
paracolic, and pelvic regions; with concomitant findings of 
ascites and regressing disseminated tuberculosis on imaging 
(Figure 2). 

On her sixth hospital day (on fifth day of antibiotics), 
feeding was attempted with clear liquids however, there 
was noted vomiting and bilious output per nasogastric tube, 
associated with abdominal distension and marked abdominal 
tenderness. The impression was partial gut obstruction 
secondary to peritoneal adhesions. She underwent exploratory 
laparotomy and adhesiolysis. Intraoperatively, 500 ml 
purulent fluid was drained in the abdominal cavity. There 
was thickened, edematous ileum with interloop abscesses and 
fibrin as well as matted omentum and dense adhesions on 
the ascending colon, cecum, and terminal ileum (Figure 3A). 

The appendix was not identified during the operation but 
within the cecum, a circular 1 cm perforation was observed 
for which a cecorrhaphy was done (Figure 3B). 

Peritoneal abscess culture and sensitivity had moderate 
growth of Enterococcus faecium. Tissue samples taken intra-
operatively from the omentum and cecum was read as 
chronic granulomatous inflammation (Figure 4). No tissue 
sample was sent for AFB studies, but peritoneal fluid TB 
culture showed no growth after six weeks of incubation. 
Post-operatively, Vancomycin was given for the abscess and 
completed for 14 days while the Piperacillin-Tazobactam 
was completed for 21 days. Repeat TB workups (stool, 
urine, and gastric AFB, and chest x-ray) all showed negative 
results. She was discharged improved after feeding progression 
was done and the anti-tuberculosis medications (Isoniazid 
and Rifampicin) were resumed. 

DISCUSSION 

We present a 10-year-old immunocompetent female 
with a rare paradoxical response to anti-tuberculosis treatment 
presenting as recurrence of the initial gastrointestinal 
symptoms of abdominal pain and bloody diarrhea on the 
third month of medications. She was eventually diagnosed 
to have cecal perforation. To date, there are only four cases 
of intestinal perforation as a paradoxical response to anti-
TB treatment; reported from Hongkong,7 Nepal,8 Pakistan,9 
and Maryland, USA,10 which was a migrant from Saudi 
Arabia (Table 1) and no such case has been reported locally. 

Abdominal tuberculosis accounts for only 1% to 3% 
of tuberculosis cases and among these, 18 to 20% involves 
the intestine.11 Complications of intestinal TB include 
obstruction, fistula formation and rarely, intestinal perforation 
which is seen in 4 to 7%;12 with the associated mortality 
rate as high as 30%.13 Intestinal perforation secondary to 

Figure 2. Abdominal CT scan findings taken on the third month of anti-TB treatment showing (A) Dilated appendix (yellow arrow), 
(B) Peripherally enhancing intraperitoneal fluid collection, suggestive of abscess formation (yellow arrow), (C) Signs of 
improvement such as regressing peritonitis, regressing liver, spleen, and lymph node sizes.
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TB usually occurs before initiation or at the beginning 
of anti-TB treatment14 and this may represent natural 
progression of the disease. However, a paradoxical reaction 
is suspected if the intestinal perforation occurs during or 
after treatment in those with initial improvement before 
the occurrence of perforation11 as observed in our patient.

Paradoxical reactions are characterized by clinical or 
radiological worsening of pre-existing tuberculous lesions 
or the development of new lesions in a patient who initially 

improves with anti-tuberculosis treatment.12,15,16 These 
reactions were previously believed to be only in patients 
with HIV co-infection but were also noted to occur in HIV-
negative patients as well.

The pathogenesis of paradoxical reactions is not yet fully 
elucidated. One possible mechanism is the strengthened 
delayed hypersensitivity of the host due to increased exposure 
to mycobacterial antigens released from the bacilli that 
were killed due to effective TB treatment.17 Another theory 

Figure 4. Histopathology of the (A) Cecum. The submucosa has been effaced by discrete nodules of histiocytes (dashed circles) with 
darker areas suggestive of caseation necrosis (asterisks) (H/E stain; 20x magnification). (B) Omentum. There are discrete 
nodules (yellow circles) with more distinct areas of necrosis expanding the fibrous areas of the omentum, which can be 
compatible with chronic granulomatous inflammation (H/E stain; 20x magnification).

A B

Figure 3. Intraoperative findings of (A) thickened edematous ileum, and (B) cecal 
perforation (yellow circle).

A B
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is the role of tumor necrosis factor-alpha which have been 
associated with cases of paradoxical responses to anti-
tuberculosis treatment among Crohn’s disease patients with 
active tuberculosis infection upon discontinuation of tumor 
necrosis factor-alpha treatment.18

In a review of 120 episodes of paradoxical reactions 
in adults, 75% of patients had worsening of their primary 
lesions, and approximately 25% developed new lesions at 
other sites.14 Our patient initially had clinical improvement 
after initiating anti-TB medication then later showed 
recurrence of bloody diarrhea and abdominal pain with noted 
development of abscess formation and intestinal perforation. 

Paradoxical reactions in children are mostly reported 
in isolated cases. The incidence of paradoxical reactions 
in children range from 3.3% (33 of 1000) as reported in 
India19 to 14% (15 of 110) in Canada.20 In these studies, 
the timing of onset of paradoxical reactions was a mean of 
3.5 (2-11) months19 in India and median of 39 to 80 days 
from studies20-22 in Canada, Belgium, and Spain. Our patient 
had a recurrence of symptoms after three months. There is 
no local published study on paradoxical reactions to anti-
tuberculosis treatment, but this might be underreported. 

Two studies20,21 in children identified gastrointestinal 
manifestations as paradoxical responses. In a report of 110 
children from Canada, 15 had paradoxical reaction and three 
had gastrointestinal manifestations: two developed abdominal 
masses and stricture, one of whom required ileocolic resection 
due to stricture formation and bowel obstruction. The other 
had abdominal pain and satiety and found to have new 
abdominal lymphadenopathy and thickened large bowel on 
CT scan. In another study of 115 children from Belgium, 
one of 12 patients with paradoxical reactions had developed 

new lesions at the intraabdominal area but the details were 
not discussed. Intestinal perforation as seen in our case has 
been described in four case reports (Table 1) and the sites 
included the terminal ileum,7 duodenum, cecum,9 and an 
unspecified area of the small bowel;10 occurring between 3 
weeks and 7 months after treatment. Of the four, two also 
had disseminated tuberculosis, akin to our patient. 

For paradoxical reactions, there is no single diagnostic 
test, and the diagnosis relies primarily on recognition of the 
sequential relationship between initiation of anti-TB therapy 
and clinical deterioration.23 A diagnosis of paradoxical 
reactions occurs within three months of anti-TB initiation 
while that occurring four months or more after intake of 
anti-TB medications may be attributable to treatment failure 
or multi-drug resistance.24 For ancillary tests, elevated CRP 
as well as worsening of imaging findings can be suggestive 
as seen in our patient.23

The differential diagnoses of paradoxical reactions 
include incorrect diagnosis, treatment failure due to drug 
resistance, poor drug compliance, or presence of other 
disease conditions8 that can explain the patients’ clinical 
deterioration. Our patient’s clinical timeline, showing the 
sequential relation between TB treatment initiation and 
clinical worsening, as well as the ancillary diagnostics, were 
most compatible with paradoxical response to anti-TB 
therapy.

In three of four pediatric studies of paradoxical 
reactions, noted risk factors were multiple sites of disease 
at diagnosis,20,21 weight-for-age ≤25 percentile,20 age <3 
years,21 and male sex18 (Table 2). Two of these risk factors, 
namely multiple sites of disease at diagnosis and an initial 
weight-for-age ≤25 percentiles were both seen in our patient. 

Table 1. Reported Cases of Intestinal Perforation as Paradoxical Reactions to Anti-tuberculosis Treatment
Patient 17 28 39 410  Case

Age 13 years 14 years 18 years 18 months 10 years
Gender Female Male Female Male Female
HIV status Negative Negative Negative Negative Negative
TB site Disseminated 

(pulmonary, intestinal, 
urinary tract)

Abdominal Abdominal Disseminated 
(lymph node, 

intestinal)

Disseminated 
(pulmonary, intestinal, 

lymph node, bone)
Comorbidities IL-12 deficiency None None None None
Anti-TB treatment Isoniazid, 

Pyrazinamide, 
Ethambutol, Rifampicin

Unknown Unknown Isoniazid, 
Pyrazinamide, 

Ethambutol, Rifampicin

Isoniazid, 
Pyrazinamide, 

Ethambutol, Rifampicin
Given steroids No No No No No
Time from treatment 
to perforation

4 months 4 months 7 months 4 weeks 3 months

Perforation site Terminal ileum Duodenum Cecum Small bowel (site 
not specified)

Cecum

Surgery Right hemicolectomy 
with ileostomy 
and colostomy

Tube duodenostomy Right hemicolectomy 
with side-to-side 

anastomosis

Repair of perforation Repair of perforation

Outcome Recovered Death Recovered Recovered Recovered
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Patients with multiple sites of disease at presentation has 
four times increased risk to deteriorate during treatment 
than those with localized disease. This may be related to the 
severe inflammatory response following effective therapy 
because of higher antigen load.20 The association of low 
weight-for-age and occurrence of paradoxical reactions is 
not yet fully understood though this might be related to 
immune reconstitution after improvement in the patient’s 
well-being during the initiation of treatment.16 Other 
risk factors observed in adults included young age (19.2 
± 3.4), high serum albumin (3.7 ± 0.4g/dL), peripheral 
lymphadenopathies, absolute lymphocyte count less than 
1000/mm3, and a hemoglobin concentration less than 10.5g/
dL.17,25 Our patient also had an elevated albumin (42g/dL) 
and lymphopenia (with absolute lymphocyte count of 896).

There is no standard management for paradoxical 
reactions. Clinical observation is indicated, resuming the 
same anti-TB regimen, and initiating corticosteroid therapy, 
if warranted.21 In case series, steroid therapy (0.5-2 mg/kg/
day for 2 weeks, then tapered in 4 to 6 weeks) was initiated 
in 50-100% of the cases of paradoxical reactions. Indications 
for steroid use included severe clinical deteriorations such as 
airway compression from thoracic lymphadenopathy, new 
abdominal masses or strictures, worsening pleural/abdominal 
disease, pericardial effusion, and CNS tuberculoma.20

The management of tuberculosis-associated intestinal 
perforations is mainly surgical with resection of the involved 
segment followed by end-to-end anastomosis. Primary 
closure of the intestinal perforation was not recommended 

because of the high rate of leaks and fistula formation.15 In 
a case series of 11 adult patients with intestinal perforation 
as paradoxical reaction to anti-tubercular therapy, majority 
underwent segmental intestinal resection and right 
hemicolectomy.12 In the four pediatric case reports of 
intestinal perforation as paradoxical responses, all underwent 
surgery, the anti-TB medications were resumed and none 
received steroids. Three of the four patients recovered but 
one died of respiratory complications. 

Our patient had cecorrhaphy and she tolerated the 
procedure well with no post-operative complications. The 
anti-tuberculosis medications were continued eight days 
post-operatively and she was discharged after completing 
intravenous antibiotics. Currently, she has completed twelve 
months of anti-tuberculosis treatment, with complete 
resolution of symptoms. She regained her pre-morbid weight 
and she is back in school, living a normal adolescent life. Her 
family members were screened negative for tuberculosis.

CONCLUSION

We described a rare case of a Filipino adolescent who 
developed cecal perforation as a paradoxical response to 
anti-TB medications. She improved after cecorrhaphy and 
resumption of her anti-TB treatment. Paradoxical reactions 
should be suspected in patients who develop reappearance 
of symptoms after initial improvement within the first three 
months after anti-TB treatment. 

Table 2. Comparison of the Studies of Paradoxical Reactions to Anti-tuberculosis Treatment in Children
Study Thampi20 (2012) Olive21 (2013) Shah19 (2016) Gallego22 (2016)

Country Canada Belgium India Spain
Number of patients 110 115 1000 51
# of PR (%) 15 (14%) 12 (10.3%) 33 (3.3%) 5 (9.8%)
Median age (range) 13 years 

(2.4 months-17 years)
26 months 

(5 months -5 years)
– 2.6 years

(1.6-7.2)
Male: Female 8:7 5:7 21:12 3:2
Initial TB diagnosis, PTB: EPTB 9:6 9:3 16:17 4:2
Median age of onset of PR (range) 80 days (10-181 days) 39 days (15-75 days) - 42 days (23-53 days)
Mean age of onset of PR (range) – – 3.5 months (2-11 months) –
Identified risk factors for PR Weight-for-age 

<25th percentile (p=0.03); 
>1 site of involvement

(p=0.02)

Age <3 years old 
(p=0.026); 

Involvement of multiple 
sites (p=0.05)

Male sex None identified

Most common PR manifestation (%) Respiratory signs 
and symptoms such 
as cough, wheezing, 

dyspnea, stridor (40%)

Respiratory signs 
and symptoms such 

as cough, stridor, 
wheezing, adenopathy, 

dullness (50%) 

Mediastinal 
lymphadenopathy (36.4%)

Tuberculoma (24.2%)
Serositis (15.2%)

Fever and 
cough (40%)

Gastrointestinal manifestation 
as PR

Bowel obstruction (13.3%); 
Increased intraabdominal 
lymphadenopathy (20%)

Worsening of 
intraabdominal 
lesions (8.3%)

 None identified None identified

Steroid use for PR management (%) 9 (60%) 6 (50%) 26 (79%) 5 (100%)

PR – paradoxical reactions, PTB – pulmonary tuberculosis, EPTB – extra-pulmonary tuberculosis
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