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BACKGROUND

Iron deficiency anaemia is the commonest nutritional anaemia worldwide and a
frequent extra-intestinal presentation of coeliac disease, in which injury to the
proximal duodenum impairs iron absorption. In Pakistan the condition is often
overlooked in anaemic adults without diarrhoea, and local data on how often it
underlies iron deficiency anaemia remain limited.

OBJECTIVE

To determine the frequency of coeliac disease in patients with iron deficiency
anaemia and to compare demographic and haematological parameters between
patients with and without coeliac disease.

METHODS

This crosssectional study was conducted in the Department of Medicine, Jinnah
Postgraduate Medical Centre (JPMC), Karachi, from November 2024 to May
2025. A total of 175 adults aged 20-60 years with established iron deficiency
anaemia receiving iron therapy were envolled using a non-probability consecutive
sampling technique. Serum anti-tissue transglutaminase (antitTG) and anti-
endomysial (EMA) antibodies were measured. Patients who tested positive for
either serological marker underwent duodenal biopsy to confirm the diagnosis of
celiac disease. Data were analysed using SPSS version 26.

RESULTS

The mean age was 34.34 + 10.03 vyears and 107 (61.1%) patients were male.
Coeliac disease was found in 23 (13.1%) patients (95% CI 8.9 to 18.9). Its
frequency did not differ across age, gender, or duration of anaemia. Patients with
coeliac disease had significantly lower mean haemoglobin than those without it
(8.47 £ 1.25 versus 9.57 + 1.17 g/dL; mean difference 1.10 g/dL, 95% CI 0.57
to 1.62; p < 0.001).

CONCLUSION

Coeliac disease underlay iron deficiency anaemia in about one in eight adults and
was associated with deeper anaemia. Serological screening for coeliac disease is
warranted in adults with iron deficiency anaemia, particularly when the anaemia
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is disproportionate, so that timely diagnosis and gluten-free dietary treatment can

be offered.

INTRODUCTION

Coeliac disease is a chronic immune-mediated
enteropathy that develops in genetically
predisposed individuals after the ingestion of
gluten found in wheat, barley and rye [1]. Once
considered uncommon outside Europe, it is now
recognised across South Asia, with a pooled
global seroprevalence near 1.4 percent and
biopsy-confirmed disease in roughly 0.7 percent
of the population [2]. Reported incidence has
risen steadily over recent decades, in part through
the wider use of sensitive serological tests [3]. The
clinical picture is heterogeneous, ranging from
classical malabsorption with diarrhoea and weight
loss to minimally symptomatic or purely extra-
intestinal forms, so that many adults remain
undiagnosed for years [1].

Iron deficiency anaemia is the most common
nutritional deficiency worldwide and accounts
for about half of all anaemia [6]. It is also the most
frequent extra-intestinal manifestation of coeliac
disease, and in a substantial proportion of
patients it is the only presenting feature [8]. The
mechanism is anatomical, because gluten-driven
injury is maximal in the proximal duodenum, the
principal site of dietary iron absorption, so iron
uptake is impaired even when oral supplements
are given [9]. More than half of newly diagnosed
patients are already iron deficient, and anaemia
that fails to respond to oral iron is a recognised
pointer to occult coeliac disease[8,9]. Because of
this close link, international guidance
recommends serological testing for coeliac disease
in every adult with unexplained iron deficiency
anaemia [4,6]. Diagnosis rests on positive anti-
tissue transglutaminase and anti-endomysial
antibodies, confirmed by duodenal biopsy
showing the villous changes graded by the
modified Marsh classification [5]. Pooled analyses
place the frequency of biopsy-confirmed coeliac
disease among patients with iron deficiency
anaemia at around 3 to 5 percent in Western
populations, although individual series report
considerably higher figures [7].

Evidence from South Asia is comparatively

sparse, and in Pakistan coeliac disease is
frequently missed in anaemic adults who lack the
classical gastrointestinal features, so that many
receive repeated courses of iron without the
underlying enteropathy ever being sought [11].
Reliable local estimates are needed to justify
routine screening in this setting and to identify
the patients most likely to benefit. The present
study was therefore undertaken to determine the
frequency of coeliac disease in patients with iron
deficiency anaemia and to compare demographic
and haematological characteristics between those
with and without the disease.

METHODOLOGY

This cross-sectional study was conducted in the
Department of Medicine, JPMC Karachi, from
November 2024 to May 2025 after ethical
clearance from the Ethics Review Committee of
JPMC, Karachi and written informed consent
was obtained from every participant before
enrolment. Adults of either gender aged between
20 and 60 vyears who had established iron
deficiency anaemia and had remained compliant
with iron replacement therapy for more than one
month were recruited through non-probability
consecutive sampling. A patient was taken to
have iron deficiency anaemia when documented
anaemia was accompanied by at least three of the
following: haemoglobin below 13 g/dL in men
and below 12 g/dL in non-pregnant women
(World Health Organization criteria), serum
ferritin below 15 ng/mlL, transferrin saturation
below 15 percent, and mean corpuscular volume
below 80 fL. Patients with overt gastrointestinal
blood loss, pregnancy, chronic kidney, liver or
obstructive pulmonary disease, recent myocardial
infarction, decompensated cardiac failure, or
critical illness were excluded. The sample size of
175 was based on an expected frequency of
coeliac disease of 11.8 percent among patients
with iron deficiency anaemia, a 95 percent
confidence level, and an absolute precision of 5
percent [10]. Demographic details, duration of
anaemia, and haematological indices were
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recorded on a structured proforma by a single
trained investigator. A venous sample was tested
for antitissue transglutaminase and anti-
endomysial antibodies, and seropositive patients
underwent upper gastrointestinal endoscopy with
biopsy of the second part of the duodenum by a
single endoscopist. Coeliac disease was taken as
positivity for both antibodies together with
duodenal histology showing modified Marsh
grade Illa or above. Data were analysed using
SPSS version 26; frequencies and percentages
summarised categorical variables, continuous
variables were expressed as mean and standard
deviation or median and interquartile range, and
coeliac disease was compared using the chi square
test, Fisher exact test, independent samples t test
and Mann Whitney U test, with a p value of 0.05
or less considered statistically significant.

RESULTS
A total of 175 patients with iron deficiency

anaemia were studied. The mean age was 34.34
+

10.03 years, and most patients were younger than
40 years. By age band, 68 (38.9%) patients were
20 to 30 years, 69 (39.4%) were 31 to 40 years,
22 (12.6%) were 41 to 50 years, and 16

(9.1%) were 51 to 60 years. Men predominated,
accounting for 107 (61.1%) participants, while 68
(38.9%) were women. The median duration of

iron deficiency anaemia was 2 years, and the
majority had been anaemic for one to two years.
For the whole cohort the mean haemoglobin was
943 + 1.24 g¢/dL and the mean corpuscular
volume 72.48 + 4.91 fL, while the median serum
ferritin was 5.50 ng/mL and the median
transferrin saturation 5.90 percent, in keeping
with  the inclusion definition. Baseline
characteristics are shown in Table I.

Coeliac disease was identified in 23 (13.1%) of
the 175 patients, as presented in Table II. Anti-
tissue transglutaminase antibody was positive in
29 (16.6%) patients and anti-endomysial antibody
in 27 (15.4%). Among the confirmed «cases,
duodenal histology showed modified Marsh grade
IIla in 11 (6.3%), grade IlIb in 7 (4.0%), and
grade Illc in 5 (2.9%) patients.

The frequency of coeliac disease did not differ
significantly across age groups, gender, or duration
of anaemia, as detailed in Table III.

On comparison of the two groups, patients with
coeliac disease had significantly lower mean
haemoglobin than those without the disease, 8.47
+ 1.25 g/dL versus 9.57 + 1.17 g/dL (mean
difference 1.10 g/dL, 95% CI 0.57 to 1.62) (p <
0.001). Age, duration of anaemia, mean
corpuscular  volume, serum ferritin, and
transferrin saturation were comparable between
the two groups. These comparisons are
summarised in Table IV.

Table I: Baseline Demographic and Haematological Characteristics of Participants (n=175)

Baseline Characteristics

Age (years), Mean + SD 34.34 + 10.03
Haemoglobin (g/dL), Mean + SD 9.43 + 1.24
MCV (fL), Mean + SD 72.48 + 491
Duration of IDA (years), Median (IQR) 2 (1 to 3)

Serum ferritin (ng/mL), Median (IQR)

5.50 (3.15 to 8.30)

Transferrin saturation (%), Median (IQR)

5.90 (3.65 to 7.95)

Gender Male, n (%)

107 (61.1)

Female, n (%)

68 (38.9)

Table II: Frequency of Coeliac Disease and Diagnostic Findings (n=175)

Findings n (%)

Coeliac Disease Present 23 (13.1)
IAbsent 152 (86.9)
Marsh Illa 11(6.3)
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Duodenal biopsy Marsh I1Ib 7(4.0)
Marsh Illc 5(2.9)

Anti-tissue transglutaminase positive 29 (16.6)

Anti-endomysial antibody positive 27 (15.4)

Table I11: Association of Coeliac Disease with Age, Gender and Duration of Anaemia

Stratum CD present, n (%) CD absent, n (%) IP-value
20 to 30 years 0 (13.2) 59 (86.8)

Age Group 31 to 40 years 10 (14.5) 59 (85.5) 0.985+
41 to 50 years 2(9.1) 20 (90.9)
51 to 60 years 2 (12.5) 14 (87.5)

Gender Male 13(12.1) 94 (87.9) 0.626
Female 10 (14.7) 58 (85.3)
1 to 2 years 15(14.7) 37 (85.3)

[DA 3 to 4 years 6(11.8) 45 (88.2) 0.734
5 to 6 years 2(9.1) 20 (90.9)

“CD, coeliac disease; IDA, iron deficiency anaemia. 1 Fisher Freeman Halton exact test (age, expected count
below 5 in 25 percent of cells); gender and duration by Pearson chi square test. p < 0.05 considered

significant.”

Table IV: Comparison of Demographic and Haematological Parameters by Coeliac Disease Status
Parameter CD present (n=23) CD absent (n=152) IP-value
Age (years) 31.00 (29.00 to 37.00) 33.00 (26.75 to 40.00) 0.699
Duration of IDA (years) 2.00 (2.00 to 3.00) 2.00 (1.00 to 4.00) 0.884
Haemoglobin (g/dL) 8.47 £ 1.25 9.57 + 1.17 <0.001
MCV (fL) 71.87+5.28 72.57 + 4.86 0.529
Serum ferritin (ng/mL) 6.00 (3.90 to 7.80) 5.30 (3.08 to 8.50) 0.947
Transferrin saturation (%) 5.30 (3.85 to 6.65) 6.00 (3.60 to 8.10) 0.235

“CD, coeliac disease; IDA, iron deficiency
anaemia; MCV, mean corpuscular volume.
Haemoglobin and MCV (normal) compared by
independent samples t test and given as mean *
SD; age, duration, ferritin and transferrin
saturation (skewed) compared by Mann Whitney
U test and given as median (IQR). p < 0.05

considered significant.”

DISCUSSION

Iron deficiency anaemia is one of the most
frequent reasons for referral to a physician, yet
the possibility that it signals underlying coeliac
disease is often overlooked, particularly when the
classical gastrointestinal features are absent [1,6].
Because the enteropathy of coeliac disease is

concentrated in the proximal duodenum, where
dietary iron is absorbed, anaemia may be the
earliest and sometimes the only manifestation of
the disease [8,9]. The present study set out to
measure how often coeliac disease underlies iron
deficiency anaemia in adults and to characterise
the patients in whom it is found.

The cohort was relatively young, with a mean age
close to 34 years, and men outnumbered women.
This age pattern mirrors regional series of coeliac
disease, in which most adults present in the third
and fourth decades [16,17]. Coeliac disease was
found in 13.1 percent of anaemic patients, a
figure at the upper end of the international
range. It is close to the 11.8 percent reported by
Ackerman and colleagues in the study on which
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the sample size was based [10], and to the 11
percent documented among Pakistani adults with
iron deficiency anaemia by Khatoon and co-
workers [11].

The frequency observed here exceeds the pooled
estimate of biopsy-confirmed coeliac disease of
around 3 to 5 percent derived from Western
meta-analysis [7], and the 4.7 percent recorded in
a United Kingdom primary care population [13].
It is, however, consistent with several studies of
anaemia of obscure origin, including 10 percent
from Isfahan [14], 14.6 percent from Tehran [15],
and 8 percent from neighbouring Kashmir [16].
The higher yield in these regional series probably
reflects both a genuinely greater burden in South
Asian and Middle Eastern populations and the
selection of patients whose anaemia had no
obvious alternative cause.

Serological screening followed by duodenal biopsy
remains the accepted diagnostic pathway, and
every confirmed case in this study was positive for
both antitissue transglutaminase and anti-
endomysial antibodies with Marsh grade Illa or
above, in keeping with current diagnostic criteria
(4,5]. The predominance of higher Marsh grades
among the confirmed cases fits the observation
that anaemia tends to accompany more extensive
villous atrophy, since a greater length of damaged
mucosa translates into poorer iron absorption [9].
The most notable finding was that patients with
coeliac disease were more deeply anaemic than
those without, with a mean haemoglobin 1.10
g/dL lower. A similar relationship was reported by
Javid and colleagues from Kashmir, who found
an inverse correlation between haemoglobin
concentration and the severity of duodenal
damage [16]. The value of recognising these
patients is underlined by the response to
treatment seen elsewhere, since haemoglobin rose
substantially after six months of a gluten-free diet,
even without iron supplementation, in both
Iranian and Indian series [15,16]. Coeliac disease
was distributed evenly across age, gender, and
duration of anaemia, which suggests that
screening should not be confined to any single
subgroup [18].

The study used standardised case definitions, a
single trained data collector, and a single

endoscopist, which  limited measurement
variation.  Several limitations should be
acknowledged. The design was cross-sectional and
single-centre, so the findings may not be
generalisable to the wider population, and the
modest number of confirmed cases limited the
power of the stratified comparisons. Serology-
guided biopsy may also have missed the occasional
seronegative patient. Current guidance continues
to call for more regional data to refine screening
thresholds in resource-limited settings [4,12].
Taken together, these findings reinforce the view
that coeliac disease is a common and treatable
contributor to iron deficiency anaemia in this
population, and that it is readily identified by a
simple serological test. Recognising the anaemic
patient with unsuspected coeliac disease offers the
chance to correct the anaemia at its source rather
than through repeated iron replacement alone.

CONCLUSION

Coeliac disease was present in about one in eight
adults with iron deficiency anaemia and was
associated with significantly lower haemoglobin,
although its frequency did not vary with age,
gender, or duration of anaemia. These findings
support routine serological screening for coeliac
disease in adults with iron deficiency anaemia so
that affected patients can receive timely gluten-
free dietary treatment.
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