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Abstract
AIM: To determine the prevalence of increased in-
traepithelial lymphocytes, using immunohistochemistry 
in patients with normal colonoscopy and near normal 
biopsy. 

METHODS: We retrospectively reviewed all non-malig-
nant colon mucosal biopsies between 2005 and 2007, 
reported as normal, chronic inflammation or melanosis 
coli in patients who were undergoing routine colonos-
copy. Immunohistochemistry using CD3 was performed 
on all mucosal biopsies and an intraepithelial lympho-
cyte count (IEL) was determined. Cases with an IEL 
count of ≥ 20 IELs per 100 surface epithelial cells were 
correlated with demographic, clinical and follow-up 
data. A further subgroup was evaluated for lymphocytic 
colitis.

RESULTS: Twenty (8.3%) of 241 cases revealed an 
IEL count ≥ 20. Six (2.5%) patients were identified as 
having lymphocytic colitis (P  < 0.001), of whom, five 
were missed on initial evaluation (P  = 0.01). Four of 
these five patients were labeled with diarrhea-predom-
inant irritable bowel syndrome (IBS). On follow-up, 
three of the remaining 20 cases were diagnosed with 
malignancy (renal cell carcinoma and myelodysplastic 
syndrome) and one had an unknown primary tumor 
with multiple liver metastases. Two cases of collag-
enous colitis with an IEL count < 10 were included in 
this study. Increased IELs were not confined to pa-
tients with diarrhea as a primary presenting symptom, 
but were also present in patients with abdominal pain (n  
= 7), constipation (n  = 3) and loss of weight (n  = 1). 

CONCLUSION: Immunohistochemistry using CD3 is of 
value in identifying and quantifying IELs for the pres-
ence of microscopic colitis in patients with diarrhea-
predominant IBS.
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INTRODUCTION
Microscopic colitis is regarded as a common cause of  
chronic watery diarrhea, accounting for approximately 
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4%-13% of  patients presenting with this symptom[1]. By 
definition the colon appears normal or nearly normal on 
colonoscopy, with set histopathological criteria required 
for the diagnosis on mucosal biopsy. Lymphocytic colitis 
and collagenous colitis constitute the two major sub-
types of  microscopic colitis that share many similarities, 
including almost identical clinical symptoms, together 
with a macroscopically normal colonic mucosa. Both en-
tities demonstrate colonic intraepithelial lymphocytosis, 
increased inflammatory cells within the lamina propria, 
and preserved crypt architecture, but are distinguished 
by the presence of  a thickened basement membrane in 
collagenous colitis. 

In the past, microscopic colitis was thought to be 
a rare disorder and very little was known about its eti-
ology or epidemiology. It has become apparent that 
microscopic colitis is now regarded as common cause 
of  diarrhea in middle-aged and elderly patients. Many 
recent publications have shown that the incidence of  
microscopic colitis is on the increase. Epidemiologi-
cal data have now been reported from seven major 
regions[2], with most of  the reported data coming from 
North American and European studies. The incidence 
rates for collagenous colitis is 0.8-6.2/100 000 and lym-
phocytic colitis is 0.5-12.9/100 000[2]. According to vari-
ous studies, the prevalence of  collagenous colitis and 
lymphocytic colitis is 10-15.7/100 000 and 14.4/100 000, 
respectively[1,3-5]. There are very few data available from 
developing countries, with a few case series reported 
from India[6], Turkey[7] and Sri Lanka[8].

Currently there are no data regarding this disease in 
South Africa, where infectious diseases are more preva-
lent. Isolated cases have been reported from Nigeria[9,10]. 
In this region, microscopic colitis is underdiagnosed be-
cause of  a lack of  colonoscopic facilities and the assump-
tion that most cases of  chronic diarrhea are likely to be 
infective, therefore, most patients self  medicate and do 
not present to a hospital[10,11]. 

At Tygerberg Hospital, a tertiary referral center, ap-
proximately 1700 colonoscopies are performed each year, 
which include colonoscopies for non-infective diarrhea-
related causes. Colonic biopsies at our institution are often 
reported as chronic inflammation, indeterminate colitis, 
chronic colitis or normal in the investigation of  diar-
rheal disease. It is possible that the diagnosis of  LC may 
have been missed in a proportion of  these cases, because 
under-reporting of  cases is common and has been docu-
mented in other studies[12]. According to a Swedish study, 
in a third of  cases the diagnosis was missed in the primary 
histological examination[13,14]. The important role of  the 
pathologist was clearly illustrated in this study that showed 
the difficulties in diagnosing microscopic colitis, especially 
the lymphocytic subtype[14]. According to Nielson, terms 
such as “unspecific chronic inflammation” or “signs of  
chronic inflammatory bowel disease but not diagnostic” 
should be avoided[14].

Immunostaining does not seem to play a major role 
in the diagnosis of  LC. According to Tysk et al[2] and 

Chang et al[15], in some uncertain cases, immunostaining 
may facilitate the assessment of  intraepithelial counts. 
There have been no studies to validate the benefit of  
performing immunohistochemistry in uncertain cases. 
Currently, the histological diagnosis is based on hema-
toxylin and eosin (H and E) assessment of  criteria: (1) 
increase in intraepithelial lymphocytes (IELs > 20/100 
surface epithelial cells); (2) surface epithelial damage; and 
(3) infiltration of  lymphocytes and plasma cells into the 
lamina propria, with no subepithelial collagen deposi-
tion, as identified in collagenous colitis[16,17]. The diagno-
sis of  lymphocytic colitis remains a challenge because 
it is often difficult to identify and quantify lymphocytes 
due to orientation of  the biopsy, or nuclei having similar 
cytological features to those of  columnar cell nuclei. Im-
munohistochemistry staining with CD3 has been shown 
to play a role in the counting and identification of  IELs 
in celiac disease; incidentally, there is also an association 
between microscopic colitis and celiac disease[18].

Only one recent study has examined the reproduc-
ibility of  histological diagnosis in microscopic colitis. 
That study found excellent correlation in distinguishing 
microscopic colitis and non-microscopic colitis amongst 
pathologists using H and E- stained slides. That study 
claimed κ values of  0.90 and 0.83 for inter-observer 
agreement and 0.89 for intra-observer agreement[19]. 
However, the authors have stated that their high rate of  
concordance was due to their particular expertise within 
the field of  gastroenterology. In their study, immuno-
histochemistry was not performed to assess whether it 
allows easier identification of  IELs. 

In the present study, we aimed to determine the 
prevalence of  increased IELs with the use of  immuno-
histochemistry and described the spectrum of  disease in 
all non-malignant biopsies reported as normal or chronic 
inflammation over a 3-year period. By facilitating count-
ing of  IELs, we hoped to identify cases that may have 
the lymphocytic colitis subtype.

MATERIALS AND METHODS
Study design and population 
The study design was a retrospective analysis of  all non-
malignant colonoscopic biopsies diagnosed as normal or 
chronic inflammation in patients who underwent colonos-
copy at the Tygerberg Hospital Gastroenterology Unit, 
for the period 2005-2007. Cases were retrieved from the 
Department of  Pathology, Division of  Anatomical Pa-
thology, DisaLAB database for the 3-year period. Of  the 
1212 cases identified, only 247 met the criteria necessary 
for our analysis: (1) normal or chronic colitis on histology; 
(2) melanosis coli; or (3) microscopic colitis including col-
lagenous and lymphocytic colitis. The melanosis coli cat-
egory was incorporated as it is possible that reported cases 
of  diarrhea might not be due to laxative abuse. Cases that 
were excluded were: (1) known cases of  inflammatory 
bowel disease, malignancy, radiotherapy, infective diarrhea, 
rectal bleeding, and an abnormal colonoscopy. 
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Immunohistochemistry
Immunohistochemistry using antibodies against CD3 was 
performed on all cases as the primary evaluation method 
for IELs. The staining was performed on 4-μm thick, for-
malin-fixed, paraffin-embedded tissue sections, using the 
Bond max autoimmune stainer with the Bond Polymer Re-
fine Detection system (DS9800). Antibodies against CD3 
(Leica Biosystems, Newcastle, UK; NCL-L-CD2-565, dilu-
tion 1:300) were applied to each case. For epitope retrieval 
ER2 (Leica Biosystems) was used for 20 min. 

All immunohistochemical slides were randomly as-
signed a study number and an IEL count was performed. 
For a lymphocyte to be counted, the nucleus had to be 
visible with cytoplasmic and membrane staining. Inter-
cryptal areas were counted and areas overlying lymphoid 
follicles were avoided. Only cases with ≥ 20 per 100 IELs 
were further investigated. In addition, all H and E-stained 
sections were re-evaluated for basement membrane thick-
ening. In suspected cases, a Masson Trichrome stain was 
performed and the basement membrane measured with 
an Olympus ocular micrometer. Poorly orientated biopsies 
were excluded from evaluation. 

Data regarding presenting history, microscopic diag-
nosis, patient age, sex and follow-up of  patients with ≥ 
20 IELs were recorded. A subcategory of  patients pre-
senting with chronic diarrhea was identified and further 
evaluated for microscopic colitis. The results were cor-
related with clinical findings. 

Histological criteria
Histological diagnosis of  lymphocytic colitis was con-
firmed with ≥ 20 IELs per 100 surface epithelial cells, 
with normal being < 5[16,19,20]. In addition, a mixed in-
flammatory infiltrate in the lamina propria that consisted 
of  lymphocytes and plasma cells with surface epithelial 
damage was noted[3,16]. Diagnosis of  collagenous colitis 
was established with a subepithelial collagen layer reach-
ing or exceeding 10 μm[16,21,22].

Ethics 
The study protocol was approved by the University of  
Stellenbosch Ethics committee. 

Statistical analysis 
Microsoft Excel was used to capture the data and STA-

TISTICA version 9 was used to analyze the data. Sum-
mary statistics were used to describe the demographic 
variables and certain laboratory parameters. Medians 
and means were used as the measures of  central location 
and SDs and quartiles as indicators of  spread. For de-
mographic variables such as laboratory parameters, 95% 
CIs were calculated. Incidence rates in the population 
studied were determined as proportions and these were 
compared to determine whether they were significantly 
different from zero. P < 0.05 represented statistical sig-
nificance in hypothesis testing.

RESULTS
Clinical and immunohistochemical findings
Immunohistochemical evaluation of  241 cases revealed a 
mean lymphocyte count of  7.7 (95% CI = 6.4-8.9). Twen-
ty cases (8.3%) were identified as having an IEL count of  
≥ 20 per 100 surface epithelial cells (P < 0.001) (Table 1). 

These 20 patients were further categorized and the clin-
icopathological features summarized in Table 2. Six (2.5%) 
of  the 241 patients were identified as having lymphocytic 
colitis (P < 0.001). Five (2%) of  these patients were only 
diagnosed in this review and were therefore missed on 
initial evaluation (P = 0.01). Four of  the five patients were 
labeled with irritable bowel syndrome (IBS). On follow-up, 
3/5 patients had persistent diarrhea, despite ongoing in-
vestigations. On review, their diagnosis was changed to mi-
croscopic colitis. The remaining 2/5 patients were lost to 
follow-up. Clinical symptoms that were not in keeping with 
irritable bowel syndrome in this group included increase 
stool frequency of  up to three times per day and abdomi-
nal pain that woke the patient at night. These patients were 
not evaluated for response to treatment. 

We included two patients who were later diagnosed 
with malignant disease (myelodysplastic syndrome and 
renal cell carcinoma) after a 2-year follow-up. A third pa-
tient developed multiple liver lesions with an unknown 
primary tumor. In addition, three patients initially re-
ported as having normal colonoscopy were diagnosed 
with diverticular disease (n = 2) and ulcerative colitis (n 
= 1). Subsequent review of  the surgical notes indicated 
an error in documentation. 

Among the remaining eight patients, the primary 
presenting symptom resolved in four. Two patients with 
abdominal pain were later diagnosed with pancreatitis 
and Behcet’s disease. It is not clear if  the latter patient’s 
abdominal pain was related to her condition. Two patients 
were lost to follow-up. 

The two (0.8%) cases of  collagenous colitis that were 
included in the total study population of  241 (P = 0.07) 
had an IEL count of  7 and 8, respectively. No additional 
cases of  collagenous colitis were identified by selective 
staining with the Masson Trichrome technique. 

The most common presenting complaint was chron-
ic diarrhea in 9/20 cases, abdominal pain in 7/20, and 
constipation in 3/20, followed by loss of  weight in 1/20. 
Seventeen cases were originally reported as normal on 
histology; one of  lymphocytic colitis and two of  mela-
nosis coli (Table 2).
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Table 1  Microscopic colitis cases identified by IHC using 
CD3

No. of cases 1P  value
Cases marked as normal, chronic 
inflammation or melanosis coli

241

IELs > 20 20 < 0.001
Known case of LC   1    0.158
Missed LC   5 < 0.001
Collagenous colitis   2    0.078
Microscopic colitis   8  < 0.001
(Total No. of cases)

1P value for comparing whether the proportion was different from 0. LC: 
Lymphocytic colitis.
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In addition, patients with an IEL > 10 and < 19 who 
presented with chronic diarrhea were documented to iden-
tify possible cases of  paucicellular lymphocytic colitis (Table 
3). Although no patients could be confidently diagnosed in 
this subgroup, comorbid disease such as diabetes accounted 
for several cases of  diarrhea within this subgroup.

Histological findings
The histological findings among the different groups 
were very similar with IELs apparent in all 20 cases by 
H and E staining. However, the lymphocytes were more 
easily identified with the aid of  CD3 (Figure 1). Poor 
staining quality and tangential biopsies accounted for 
misidentification of  lymphocytes by H and E staining 
(Figure 2). Chronic inflammation was mild to moderate 
within the lamina propria.

In the lymphocytic colitis group, chronic inflamma-
tion was regarded as moderate in the lamina propria 
and 3/6 cases showed surface epithelial damage. Crypt 
branching was absent. Again, lymphocytes were more 
easily counted and identified with the immunohisto-
chemical stain compared to H and E. 

The two cases of  collagenous colitis had a thick col-
lagen band that measured 10 and 11 μm with visible 
entrapment of  capillaries and mild to moderate chronic 
inflammation in the lamina propria. 

Pigment was confirmed in two cases of  melanosis 
coli but was subtle. The site of  most biopsies could not 
be verified because it was not documented. None of  the 
patients with microscopic colitis was evaluated for re-
sponse to medical treatment.

DISCUSSION
An increase in the awareness of  the entity of  microscopic 
colitis has resulted in it being recognized as a known cause 
of  chronic watery diarrhea[2,13,23]. Although the incidence 
of  this disease seems to be rising, there has been very 
little documentation of  this entity from our hospital. 
The importance of  recognizing this condition is crucial, 
firstly, because chronic diarrhea is a debilitating illness, and 
secondly, treatment of  this condition is no longer empiri-
cally based, as several recent randomized, double-blind, 
placebo-controlled trials have shown budesonide to be ef-
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Table 2  Clinicopathological features and follow-up data in patients with > 20 intra-epithelial lymphocytes

Age Sex IEL count Presenting symptom Original biopsy diagnosis Follow-up period for 2 yr

32 F 22 Chronic diarrhea Normal Lymphocytic colitis1,2

32 F 27 Chronic diarrhea Normal Lymphocytic colitis2

55 F 27 Constipation Normal Resolve
65 M 26 Abdominal pain Normal Myelodysplastic syndrome
22 F 31 Constipation Normal Lost to follow up
35 M 38 Chronic diarrhea Normal Lymphocytic colitis1

42 F 30 Constipation Normal Lost to follow up
59 F 28 Abdominal pain Normal Resolve
59 F 40 Chronic diarrhea Normal Multiple liver lesions
56 M 31 Chronic diarrhea Normal Ulcerative colitis
79 F 20 Abdominal pain Melanosis coli Diverticulitis
19 F 28 Abdominal pain Normal Behcet’s  disease
24 F 24 Chronic diarrhea Normal Lymphocytic colitis2

51 M 48 Chronic diarrhea Normal Metastatic renal cell carcinoma
56 F 30 Chronic diarrhea Normal Lymphocytic colitis2

34 F 30 Abdominal pain Normal Resolved
33 F 30 Chronic diarrhea Lymphocytic colitis Lymphocytic colitis3

71 M 20 Loss of weight Normal Diverticulitis
59 F 25 Abdominal pain Normal Resolve
35 F 35 Abdominal pain Melanosis coli Pancreatitis

1Lost to follow-up; 2On review diagnosis changed from irritable bowel syndrome to lymphocytic colitis; 3Known patient included in the study. IEL: Intra-
epithelial lymphocyte.

Table 3  Clinicopathological features and follow-up data on patients with chronic diarrhea and 10-19 intra-epithelial lymphocytes 

Age Sex IEL count Original diagnosis Comorbid disease        Follow-up period for 2 yr

Diagnosis Diarrhea

54 F 10 Chronic inflammation Diabetic hypertension Lactose intolerant Persistent
70 F 12 Melanosis coli Diabetic Autonomic neuropathy Persistent
22 M 13 Chronic inflammation Lost to FU Lost to FU
64 M 15 Melanosis coli Diabetic, asthmatic Autonomic neuropathy Persistent
59 F 16 Melanosis coli Schistosomiasis contact Irritable bowel syndrome Persistent
64 F 18 Normal Diabetic, asthmatic, previous sig-

moidectomy for benign stricture
Hypothyroid Persistent

IEL: Intra-epithelial lymphocyte; FU: Follow-up.
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fective in the treatment of  this disorder[24-27]. 
Our study is novel in the sense that we reviewed all 

our non-malignant colon biopsies reported as normal or 
chronic inflammation, to identify patients with chronic 
diarrhea that might have had microscopic colitis. Using 
this bottom up approach, we focused on lymphocytic 
colitis. Neither the incidence nor the prevalence of  this 
disease could be estimated using this approach, be-
cause our sample population did not consist of  patients 
presenting exclusively with chronic diarrhea. Instead, 
we identified secondary causes of  intraepithelial lym-
phocytosis that included diverticular disease, ulcerative 
colitis, and malignancy. These secondary causes need to 
be excluded before making a diagnosis of  microscopic 
colitis[14]. Other secondary causes of  intraepithelial lym-
phocytosis, not identified in this study but described by 
Nielson, include Crohn’s disease, colonic infections and 
amyloidosis[14]. According to Fenoglio-Preiser[28], there 
have also been reports of  lymphocytic-colitis-like histol-
ogy in patients with constipation, which is similar to our 
findings. We have also identified patients with abdominal 
pain as another group presenting with lymphocytosis. 
Although the clinical symptoms of  constipation and 
abdominal pain resolved in a few cases, others were later 
identified as having significant pathology. Our results 
suggest that any normal colonoscopy with a finding of  
intraepithelial lymphocytosis should be carefully moni-
tored for future disease. 

In the present study, the diagnosis of  lymphocytic 

colitis was missed in five patients at the initial histological 
evaluation. It is particularly interesting to note that four of  
these patients were labeled as having IBS, in view of  the 
biopsy being reported as normal. In a population-based 
cohort from Olmsted County, approximately one half  
of  patients with microscopic colitis met the symptom-
based criteria for IBS[29]. It is therefore not surprising that 
there is symptomatic overlap between these two entities. 
The recommendations from the Olmsted County study 
are that patients with diarrhea-predominant IBS should 
undergo colonoscopy to exclude microscopic colitis[29]. 
Similarly, Madisch et al[30]have shown that 30% of  patients 
with microscopic colitis had clinical symptoms that over-
lap with IBS. We can therefore conclude that patients with 
microscopic colitis can be misdiagnosed with IBS.

Even though there is very little inter- and intra-observ-
er variability in the histological diagnosis[19], the diagnosis 
of  microscopic colitis can be challenging at times, espe-
cially due to the morphological heterogeneity described 
in microscopic colitis. Since the initial description of  lym-
phocytic colitis in 1989, there have been several atypical 
forms of  microscopic colitis described[15], including a pau-
cicellular variant[31]. In this variant, patients still have the 
same clinical symptoms, but the IEL count is less, with 
only 10-12 IELs/100 enterocytes cited[32]. We feel that, in 
these cases, immunostaining might be of  more diagnostic 
value in determining a low IEL that is not so apparent 
by H and E staining. A recent study has challenged the 
notion of  regarding paucicellular lymphocytic colitis as a 
variant of  classical lymphocytic colitis, based on the dem-
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Figure 2  Lymphocytic colitis. A: Tangential colonic biopsy showing possible 
intraepithelial  lymphocytes (H and E, original magnification × 200); B: The intra-
epithelial lymphocytes are more prominent with CD3 immunostaining (× 200).

Figure 1  Lymphocytic colitis. A: Classic form. Colonic biopsy showing typical 
findings of diffuse increase in intraepithelial lymphocytes, mild inflammation with 
surface epithelial damage (H and E stain × 200); B: CD3 immunohistochemistry 
highlighting lymphocytes (× 200).

A

B
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onstration of  a distinct immunological difference[33]. This 
group also has indirectly claimed that immunostaining 
displays a clear contrast between immunoreactive lympho-
cytes and negative epithelial cells. However, the compari-
son between H and E staining and immunohistochemistry 
was not directly evaluated in their study[33]. Our study was 
not designed to identify cases of  paucicellular lymphocytic 
colitis, but it is an area that requires further study. 

As stated earlier, the prevalence of  microscopic colitis 
is difficult to estimate from our study due to our selec-
tion criteria and referral bias. However, this study does 
indicate that microscopic colitis, especially the lympho-
cytic colitis subtype, is underdiagnosed at our institution 
(P < 0.05). For a true estimate of  the prevalence of  this 
disorder, further studies are needed, combining data 
from all referral centers in the region. Other factors not 
taken into account in this study are the site of  the biopsy 
and drug history. It is well known that lymphocytic coli-
tis and collagenous colitis can be patchy in distribution, 
and the topographic gradient of  IELs decreases from 
the right colon to the rectum[34]. Therefore, representa-
tive biopsies should be taken from each part of  the co-
lon and submitted in a separate container. Concomitant 
drug use can cause or worsen drug-induced microscopic 
colitis. It is important to recognize these drugs because 
drug withdrawal may improve symptoms. Among the 
more common drugs implicated are non-steroidal anti-
inflammatory drugs, lansoprazole, clozapine, ranitidine, 
ticlopidine, carbose and flutamide[32]. Future studies at 
our institution need to take these factors into account.

We identified that intraepithelial lymphocytosis may be 
an early manifestation of  a disease other than microscopic 
colitis within our defined population. IEL count alone is 
not specific for microscopic colitis and the biopsy findings 
need to be correlated with clinical information for a more 
specific diagnosis. In cases in which there is a history of  
chronic watery diarrhea, the use of  CD3 immunohisto-
chemistry may be of  additional value in making the diag-
nosis of  lymphocytic colitis. We suggest that patients with 
diarrhea-predominant IBS should have a routine colonos-
copy and be evaluated for microscopic colitis. 

COMMENTS
Background
Microscopic colitis was previously considered a rare disorder, but it now 
accounts for approximately 10% of cases of chronic watery diarrhea. Cases are 
often under-recognized despite there being well-established histopathological 
criteria. It is suspected that colon mucosal biopsies are often under-reported as 
chronic inflammation, normal or colitis, not otherwise specified.
Research frontiers
Intra-epithelial lymphocytes (IELs) are crucial to the histological diagnosis of 
the lymphocytic colitis subtype. Immunohistochemistry has been shown to be of 
value in the quantification of IELs in celiac disease, but not in the identification 
and quantification of IELs in lymphocytic colitis.
Innovations and breakthroughs
A recent randomized, double-blind, placebo-controlled study has confirmed that 
budesonide is effective in the treatment of lymphocytic colitis. It has therefore 
become increasingly important to recognize this condition. This is believed to 
be the first time that normal colon biopsies were retrospectively reviewed and 
evaluated for IELs. The authors demonstrated that a subset of patients with 
chronic diarrhea was identified as having lymphocytic colitis using this approach.

Application
The value of this study demonstrates that immunohistochemistry is a useful 
adjunct to hematoxylin and eosin staining in the evaluation of IELs required for 
the diagnosis of lymphocytic colitis.
Terminology
Microscopic colitis is an umbrella term that comprises lymphocytic and 
collagenous subtypes. Although the latter is distinguished histologically by 
a thickened membrane, the clinical symptoms and colonoscopy findings are 
identical. 
Peer review
This study illustrates well that patients with diarrhea-predominant irritable bowel 
syndrome should have a colon biopsy with close scrutiny of mucosal lympho-
cytes to exclude microscopic colitis.
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