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Introduction
Inflammatory bowel disease (IBD) is a complex
inflammatory disorder of the bowel, having chronic
remitting and relapsing course. Very early onset IBD (VEO-
IBD) is defined as ulcerative colitis (UC) or Crohn’s disease
(CD) in children aged <6 years.1 VEO-IBD is considered in
the investigation of rare monogenic disorders, which is less
common in older patients.2 The exact cause of VEO-IBD is
unclear, but genome-wide association studies (GWAS) and
monogenic IBD studies have shown a significant genetic
component responsible for VEO-IBD and more than 50
genetic mutations have been discovered.3

Children with VEO-IBD mostly present with isolated rectal
bleeding in addition to symptoms like abdominal pain,
diarrhoea and growth failure.4 Monogenic IBD has
symptoms of underlying conditions, like hypoglycaemia
and hepatomegaly in GSD1b, thrombocytopenia and
eczema in Wiscot Aldrich syndrome (WAS), albinism in
Hermansky-Pudlak syndrome, defective natural killer (NK)
function in nuclear factor kappa B (NF-κB) essential
modulator deficiency (NEMO) and recurrent deep-seated

abscesses and sinu-pulmonary infections in chronic
granulomatous disease (CGD).5 Fistulising peri-anal disease
is one of the early presentations of monogenic IBD. The
overall disease course of VEO-IBD is often more severe in
monogenic than non-monogenic form and can result in
substantial long-term morbidity because it affects
nutrition, growth and psychological well-being of the
affected children.6

The basic workup is the same as for paediatric or adult
onset IBD, including inflammatory markers, albumin level,
stool complete examination and faecal calprotectin. The
disease is characterised by pan-colitis in both CD and UC,
and at the time of diagnosis up to 89% of children have
colonic involvement on endoscopic and histopathological
examination.7 A proportion of monogenic IBD children
have underlying primary immunodeficiency states,
therefore, screening with immunoglobulins T and B
subsets, and dihydrorhodamine flow cytometry are the
least required tests. Molecular genetics is a great help in
narrowing the diagnosis at least for monogenic disorders.8
There is no consensus on the management of these
children and majority of them do not respond to
conventional management. Biological therapy and stem
cell transplantation have a role in monogenic VEO-IBD and
earlier institution might be more helpful. Fistulising disease

RESEARCH ARTICLE
Very early onset inflammatory bowel disease: Spectrum of 
clinical presentation, diagnostic tools and outcome in children
Huma Arshad Cheema, Nadia Waheed, Anjum Saeed, Zafar Fayyaz, Muhammad Nadeem Anjum, Muhammad Arshad Alvi, Syeda Sara Batool

Abstract
Objective: To explore the spectrum of presentation, underlying monogenetic defects and outcome in very early onset
inflammatory bowel disease (VEO-IBD).
Methods: The prospective, observational study was conducted at the Children's Hospital, Lahore, Pakistan, from January
2017 to December 2018, and comprised children developing features of inflammatory bowel disease aged <6 years. Data
included demography, clinical presentation, diagnostic tools and outcome. Data was analysed using SPSS 21.
Results: Of the 60 children with relevant symptoms, 26(43.3%) were diagnosed as having very early onset inflammatory
bowel disease. Of them, 13(50%) had underlying monogenic defect, and 16(61.5%) had ulcerative colitis. There were
22(84.6%) males with median age of 1.5(11) months in monogenic inflammatory bowel disease versus 24(43) months for
non-monogenic inflammatory bowel disease (p<0.05). In the monogenic group, isolated rectal bleeding was the major
presentation 13(100%) versus non-monogenic who presented mainly with failure to thrive 13(100%). Upper and lower
endoscopies with histopathology had good diagnostic yield and inflammatory infiltrates on the biopsied tissues were the
major findings. Mutations detected among the subjects were XIAP, PRKDC, PIK3CD, RAG-1, LRBA, DOCK8, TTC7, MEFV and
EPCAM. Mortality was significantly higher in the monogenic group 7(54%) than in the non-monogenic group 2(15%)
(p<0.05).
Conclusion: Very early onset inflammatory bowel disease should be suspected when conventional management fails to
rectify common disease mimickers. Testing for underlying immunological defect and genetic mutation would be helpful
for managing these rare disorders.
Keywords: Very early onset inflammatory bowel disease, VEO-IBD, Monogenic IBD, Immunodeficiency. 

(JPMA 71: 2350 2021) DOI: https://doi.org/10.47391/JPMA.05-725

Department of Paediatric Medicine, The Children's Hospital and Institute of
Child Health, Lahore, Pakistan.
Correspondence: Anjum Saeed. e-mail: anjuj2002@gmail.com



or severe colitis may end up in surgical intervention. The
current study was planned to describe the varied clinical
spectrum, underlying monogenic disorders and outcome
for VEO-IBD in Pakistani children.

Patients and Methods
The prospective inception cohort study was conducted at
the Gastroenterology Department of the Children's
Hospital, Lahore, Pakistan, from January 2017 to December
2018. An inception cohort study is defined as group of
individuals identified and assembled for subsequent study
at an early and uniform point in the course of the specified
health condition; e.g., near the onset (inception) of
symptoms, soon after diagnosis, at detection of a clinically
significant pathological event etc.9,10 The sample size was
not calculated.

After approval from the institutional ethics review board,
informed written consent was obtained from
guardians/parents of children. They were categorised as
IBD cases (CD / UC or indeterminate colitis) using
the modified PARIS classification.9 The diagnosis
of VEO-IBD was made on the basis of clinical
history, physical examination, endoscopic
appearance and histological findings. VEO-IBD
was defined as age <6 years or diagnosed at age
>6 years but symptoms had developed at age <6
years. Children with allergic disorders,
autoimmune enteropathy, infectious enteritis or
colitis during the initial workup for any suspected
IBD case were excluded, and so were those who
had developed IBD at age >6 years.

The data included demographic features, age at
presentation and diagnosis, clinical symptoms at
presentation, growth parameters, consanguinity
and family history of IBD, disease distribution and
laboratory parameters, including complete
blood count (CBC), C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), serum
albumin, stool complete examination and faecal
calprotectin. Basic immunological workup in all children
with suspected VEO-IBD included testing for
immunoglobulin (IG) levels and lymphocyte flow
cytometry. For investigation of underlying
immunodeficiency, genetic screening by whole-exome
sequence was performed by an international laboratory.
Treatment modalities used in these children were also
recorded.

Data was analysed using SPSS 21. Descriptive statistics,
including mean, standard deviation (SD), percentages and
median along with interquartile range (IQR), for skewed
data were used to describe quantitative, categorical and

outcome variables. Nonparametric statistical tests were
used to compare the mean ranks of skewed data. P<0.05
was considered statistically significant.

Results
Of the 60 children inducted with features of VEO-IBD,
26(43.33%) were finally diagnosed. Of them, 13(50%) had
diagnosis of monogenic IBD, and 16(61.5%) had UC. There
were 22(84.61%) males with median age at diagnosis
13(30) months for monogenic IBD and 60(78) months for
non-monogenic IBD (range: 3 months to 13.5 years). Age
at onset was significantly different in monogenic and non-
monogenic IBD cases (p<0.05). Consanguinity was present
in 15(57.2%) children, but none of them had family history
of IBD (Table-1). All patients presented with chronic
diarrhoea containing blood or mucus, non-bloody
diarrhoea and a considerable number of children had
failure to thrive (Figure-1). Peri-anal disease and fistulae
were seen more in monogenic cases than non-monogenic
(Figure-2).
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Figure-1: Clinical manifestation of very early onset inflammatory bowel disease
(VEO-IBD) (monogenic and non-monogenic) in a cohort of 26 Pakistani
children.

Table-1: Demographics, clinical presentation and outcomes of children with monogenic and 
non-monogenic inflammatory bowel disease (IBD).

Characteristics Monogenic Non-monogenic p-value
VEO-IBD (#13) VEO-IBD (#13)

Gender (M/F) 11/2 11/2 -
Consanguinity 13 (100%) 2(15.38%) <0.0001
Family history of IBD - - -
Median (interquartile [IQ]) age of onset (months) 1.5 (11) 24 (43) 0.019
Median (IQ) age at diagnosis (months) 13 (30) 60 (78) 0.021
Median (IQ) delay in diagnosis (months) 12 (20) 24 (43) 0.668
Bloody diarrhoea 13 (100%) 5(38%) 0.0008
Failure to thrive 10 (77%) 13 (100%) 0.07
Peri-anal disease 3 (23%) 1 (7.6%) 0.26
Extra-intestinal manifestation 2 (15.3%) - 0.14
Mean serum albumin level 2.4±.01g/l 3.5±.06g/l <0.0006
Well on low dose steroids - 1(7.69%) 0.32
Well on low dose steroids and Mesalamine 4(30.7%) 6(46.1%) 0.42
Monoclonal therapy - 2(15.3%) 0.149
Expired 7(53.6%) 2(15.3%) 0.0442
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Only albumin and IG levels were significant in terms of
difference between monogenic and non-monogenic IBD
cases (Table-2). Almost all these children (100%) had
moderate to severe colitis on endoscopic examination with
histopathological findings typical of IBD (Figure-3).

Mutations identified were XIAP in 3(23.1%) cases, TTC7A
and LRBA 2(15.3%) cases each, and PRKDC, PIK3CD, EPCAM,
RAG-1, DOCK8, and MEFV in 1(7.7%) case each.

The children were stabilised with standard induction
therapy with steroids (oral / intravenous [IV]) in addition to
supportive measures in the form of fluids, antibiotics,
albumin and blood transfusion, if required. Children who
had remission were continued with tapering dose of
steroids and a maintenance drug in the form of either
mesalamine or azathioprine was initiated. Among the
children, 2(7.69%) were put on monocloncal therapy and
2(7.69%) underwent surgical intervention. Iron therapy and
vitamin supplements were advised and they were called
for 2 monthly follow-ups.  Mortality was significantly higher
in the monogenic group 7(54%) than in the non-
monogenic group 2(15%) (p<0.05).

Discussion
Paediatric IBD has a rising trend not only in the developed
world, but also in the low- and middle-income countries

(LMICs), including those in the Middle East and
Asia.11,12 In the last couple of decades, there has
been a 30% increase in paediatric onset IBD and
highest change in incidence was observed in
early onset IBD (7.5% per year).13 The increased
incidence is probably due to more awareness
and with the availability and often use of
immuno-genetic testing. Exact incidence of this
condition is not known in Pakistan due to lack of
epidemiological studies and registries. VEO-IBD
is a distinct entity from adult IBD in reference to
location of disease and extension of disease over
time, and is often difficult to treat.13 There is a
known male gender predilection in VEO-IBD
which is similar to the current study.14

Consanguinity and family history is a strong
predictor of VEO-IBD, especially in monogenic
form. Consanguinity was present in all of our
children in the monogenic form, but only in a few

in non-monogenic form, but none of them had a positive
family history of IBD. This is in contrast with published data
which reports 44% positive family history for IBD in cases
of VEO-IBD.15,16

Diagnosing VEO-IBD is quite a challenging task for the
treating physician. The presentation is no different from
paediatric onset IBD as invariably these children have
bloody diarrhoea and failure to thrive. Peri-anal disease is
another presentation even sometime before the
development of frank bleeding. In the current study also,
majority of children presented with bloody diarrhoea,
failure to thrive and peri-anal disease. Monogenic IBD had

Figure-2: Four years old boy with VEO-IBD due to XIAP deficiency depicting severe
failure to thrive, recto vesical fistula and colostomy (2a), nine-months old
boy with monogenic VEO-IBD due to PRKDC mutation depicting perianal
fistulae and sinuses (2b).

VEO-IBD: Very early onset inflammatory bowel disease

Figure-3: Endoscopic findings of severe colitis in a 2-year old boy with very early
onset inflammatory bowel disease (VEO-IBD) (3a), histopathology
depicting cryptitis; crypt abscesses with inflammatory infiltrates (3b).

Table-2: Biochemical and other laboratory parameters in very early onset inflammatory bowel disease
(VEO-IBD) patients.

Parameters Monogenic Non-monogenic p-value
VEO-IBD #13 VEO-IBD#13

Mean haemoglobin level (g/dl) 11.67±2.13 10.56±1.69 0.18

Mean Platelets counts (109 um/l) 212±80 245±112 0.39

Mean Erythrocyte sedimentation rate 25±9.5 24±12 0.81

Percentage of patients with  Elevated 61.5% 69.2% 0.68
C-reactive protein

Mean serum albumin level (g/l) 2.4±.01 3.5±.06 <0.0006

Percentage of patients with elevated faecal 30.7% 41.15% 0.5
calprotectin level (> 250 µg/g)

Percentage of patients with abnormal 30.7% 0 0.03
Immunoglobulin levels

Percentage of patients with abnormal 13.33% 0 0.18
flow cytometry
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an early and severe presentation in infancy compared to
non-monogenic IBD in the current study, which is
consistent with literature.17 To suspect VEO-IBD, other
common mimickers must be addressed and managed
accordingly. This might be the reason for delay in referral
or diagnosis. All the cases in the current study had delay in
diagnosis and they were being treated previously as
infectious colitis, cow's milk protein allergy (CMPA),
lymphonodular hyperplasia, eosinophilic colitis, abdominal
tuberculosis (TB) and coeliac disease. Extra-intestinal
features, like arthralgia, arthritis, skin and eye involvement,
have been reported in literature up to 28% of VEO-IBD
patients.18 Two of our cases (DOCK-8, RAG-1) had transient
skin involvement in the form of erythematous maculo-
papular rash. None of the other children had any
extra-intestinal manifestations.

The laboratory parameters which are helpful in VEO-IBD
include inflammatory markers, like CRP and ESR, which are
usually raised as in most cases of paediatric IBD, particularly
CD. In addition to the inflammatory markers, CBC, serum
albumin, serum IG and lymphocyte subsets, faecal
calprotectin and stool microscopy and culture are other
baseline tests required in these patients. In the current
study, serum albumin was significantly low in monogenic
form (p<0.0006). Faecal calprotectin was elevated in the
non-monogenic form but not significantly (p>0.05), which
is similar to international literature.19,20 Serum IGs were
supportive in the monogenic form, but the lymphocyte
subset was not very helpful with non-significant value.

There are clear recommendations to perform upper and
lower gastrointestinal endoscopy with histological
examination by an experienced histopathologist in
addition to small bowel imaging sutdies.21 Endoscopic
examination is helpful in determining the extent of disease,
stricturing element and differentiation between UC and
CD. Histological findings, like mucin depletion, epithelial
irregularities, crypt distortion, branching, atrophy and
granulomas, if any, should confirm the disease.22 Small
bowel imaging through magnetic resonance imaging
(MRI), computed tomography (CT), contrast study or
ultrasound, is recommended in suspected paediatric IBD
cases, but might be deferred in cases of UC, depending on
the clinical presentation and response to treatment. UC
was more common than CD in VEO-IBD cases, which is
consistent with the literature.23 Stricturing disease is less
common in VEO-IBD, and we found the same in our cases.

VEO-IBD is associated with underlying monogenetic
defects in around 44% case and more than 50 genetic
mutations are known.24 In the current study, 50% patients
had monogenic IBD, and the mutations identified were
XIAP, TTC7A, PRKDC, PIK3CD, LRBA, EPCAM, RAG-1, DOCK8

and MEFV which are well described in literature.25

There are no established guidelines for the treatment of
VEO-IBD.26 It is well documented that it responds poorly to
conventional therapy and is associated with high morbidity
and mortality. Genetic analysis can help in accurate
diagnosis and appropriate treatment options.27 The current
study had greater mortality in monogenic IBD compared
to non-monogenic IBD. In all cases of monogenic IBD, the
cause of death was other than IBD, like fatal pneumonia,
meningoencephalitis and septicaemia, due to underlying
immunodeficiency. In addition, diagnosis based on genetic
analysis can also lead to genetic counselling for family
members of patients.

The limitations of the current study included a small
sample size which was not population-based, and it was a
single-centre study, which means the results cannot be
generalised to all settings.

Conclusion
VEO-IBD should be suspected when conventional
management fails to rectify common disease mimickers.
Monogenic IBD have earlier and severe presentation with
significant mortality than the non-monogenic form. Testing
for underlying immunological defect and genetic mutation
would be helpful for managing these rare disorders.
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