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infection in 89% of children (97% aged <2 years) whereas a raised blood
count predicted 51% (53% aged <2 years). These results are significant
(p<0001, all ages). The absence of bacterial infection was correctly predicted in
73% of children (72% <2 years) by normal C reactive protein concentrations and
in 66% by a normal blood count (65% <2 years). These results are not significant.

Comment

This study confirms the lack of specificity and sensitivity inherent in total
and differential white cell counts. Some studies have used a total count

15 x 10/1 as suggestive of bacterial infection. On this criterion, though
specificity was increased (87% all ages; 63% <2 years), sensitivity was so
reduced as to make the test worthless (32% all ages; 27% <2 years).

Overall, 61% of white cell counts (62% <2 years) agreed with the ultimate
diagnosis, but this was greatly superceded by the accuracy of assays of C
reactive protein concentrations (77% all ages; 77% <2 years) (p<0001 both
groups).

Paediatricians rely heavily on laboratory investigations in managing
febrile children, especially younger children with few clinical signs. The
specificity with which C reactive protein concentrations predicted bacterial
sepsis enabled appropriate treatment to be started early and motivated staff
to consider deep seated infection in the febrile child with minimal clinical
signs.

We thank the medical, nursing, and laboratory staff and Miss Anne Kerr for
typing the manuscript.
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Inflammatory bowel disease: a common
cause of bloody diarrhoea in visitors to
the tropics

Bloody diarrhoea in visitors to, and those temporarily resident in, tropical
countries is usually assumed to be infective in origin-bacillary or amoebic
dysentery and, less commonly, colonic schistosomiasis.' Our investigation
challenges this widely held concept.

Patients, methods, and results

Case notes of all 129 inpatients (admitted consecutively) at the Hospital for
Tropical Diseases, London, between 1978 and 1984, whose presenting complaint
was bloody diarrhoea acquired in or immediately after return (within two weeks)
from a tropical environment were abstracted (see table). All were United
Kingdom residents; in most the onset ofsymptoms coincided with a first visit to a
tropical country, and none had previously had bloody diarrhoea.

Investigations included fresh faecal microscopy and culture, rectal mucosal
scrapes (under direct vision) and biopsy, endoscopy, large intestinal radiology (in
a minority small intestinal also), and serum indirect fluorescence antibody tests2
for invasive amoebiasis. Infective colitis was diagnosed on stool cultures, and
amoebic colitis on the presence of haematophagous Entamoeba histolytica
trophozoites or ulcerated rectal mucosa plus a positive indirect fluorescence
antibody test result. After exclusion of these, inflammatory bowel disease
was considered: non-specific ulcerative colitis was diagnosed on the basis of
macroscopic rectal changes with characteristic histological or typical radio-
logical abnormalities, or both, and Crohn's disease on typical histological or
characteristic radiological appearances, or both. Macroscopic inflammation of
rectal mucosa plus normal radiological appearances, and non-specific chronic
inflammation (in rectal biopsy specimens) were categorised as non-specific
proctitis. Colonic carcinoma was confirmed histologically.
The table summarises the results. Nine patients with ulcerative colitis and 12

with amoebic colitis had suffered severe weight loss. There were no deaths.
Thirty of those with inflammatory bowel disease had ulcerative colitis and two
Crohn's disease. Distribution of ulcerative colitis was total (14 cases), procto-
sigmoid (12), or distal (splenic flexure to rectum) (4); four patients with total
colitis deteriorated despite sulphasalazine and corticosteroids and required
proctocolectomy. In those with Crohn's disease both ileum and colon were
affected. In 23 patients E histolytnca trophozoites were detected in fresh faecal
samples or rectal mucosal scrapes: in seven the scrapes were positive after faecal
smear and rectal biopsy had proved negative. The indirect fluorescence antibody
result was positive in 15 out of 19 cases (79%) of amoebic colitis in whom it was
estimated (in four in the absence of E histolytica trophozoites). Metronidazole
(800 mg thrice daily for five days) and diloxanide furoate (500 mg thrice daily for
10 days) produced rapid recovery in all. Shigella dysenteriae (eight cases), Sflexneri
(12), S sonnei (three), and S boydii (two) were important pathogens; 19 patients
received oral rehydration only, and six (with severe constitutional symptoms) an
antibiotic also. Five with a campylobacter infection were also given an oral
antibiotic (erythromycin). Four patients with non-specific proctitis responded to
sulphasalazine and corticosteroid enemas. A 23 year old Indian woman had a
carcinoma at the descending colon-sigmoid junction which was diagnosed by
colonoscopy after negative radiological findings.

Comment

In many of these patients acute infective and amoebic colitis accounted for
the bloody diarrhoea. Nevertheless, one quarter had inflammatory bowel
disease, which seems to be uncommon in most populations indigenous to
tropical countries,' presenting for the first time in relation to tropical
exposure. A change in the colonic luminal microfloras is probably im-
portant. The underlying aetiology of inflammatory bowel disease might be
infective,' 3 and exacerbations may be mediated by viruses and other
pathogens.4 The agents responsible for travellers' diarrhoea differ geo-
graphically,' which also may be relevant.

Clinically it is impossible to differentiate the three major causes of bloody
diarrhoea with certainty. Some patients with inflammatory bowel disease
had gone for very long periods without a firm diagnosis; most with acute
infective colitis, however, had a short history. Differentiation between
amoebic colitis and inflammatory bowel disease may be especially difficult.
If amoebic colitis is undiagnosed and corticosteroids are administered or
colectomy undertaken, or both, severe morbidity and even death may
ensue. ' Initial investigations were not always adequate to diagnose amoebic
colitis; rectal scrapes and indirect fluorescence antibody tests were neces-
sary.

Continuing diarrhoea in travellers after return to the United Kingdom is a

Summary of 129 patients and geographical location and time of onset of bloody diarrhoea and other symptoms

Mean duration in
Sex Ethnic group Place of onset of bloody diarrhoea No (%) days between

Mean age with No (%) onset of symptoms
No of in years Middle South abdominal with and diagnosis

Aetiology of colitis cases (range) M F Europid Asian African Asia Africa East America pain fever (range)

Acute infective:
Shigella spp 25 31 (15-74) 13 12 25 12 10 3 12 (48) 17 (68) 10 (1-49)*
Campylobacter spp 12 33 (23-61) 7 5 11 1 7 3 1 1 8 (67) 9 (75) 6 (3-60)
Salmonella spp 1 52 1 1 1 1 (100) 3

Entamoeba histolytica 27 30 (15-62) 22 5 26 1 18 9 6 (22) 1(4) 28 (5-84)t
Inflammatory bowel disease 32 37 (20-72) 22 10 25 7 8 14 6 4 9 (28) 4 (13) 84 (21-200)t
Non-specific proctitis 12 29 (20-48) 8 4 9 2 1 6 5 1 2 (17) 4 (33) 20 (3-56)§
Colonic carcinoma 2 39 (23-55) 1 1 1 1 1 1 1 (50) 0 85 (21-150)
Cause not determined 18 34 (20-53) 11 7 15 3 6 10 2 9 (50) 9 (50) 14 (1-120)

* Excludes two patients with history of about three months; t Excludes five with history of four months to one year; 1 Excludes 10 with history of one to 30 years; Excludes four with history of
four months to four years.
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major problem; this study underlines the importance of considering
inflammatory bowel disease.

We thank the many doctors who referred these patients to us and the other
physicians at the Hospital for Tropical Diseases for allowing us to abstract case
records of patients admitted under their care.
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Thrombocytopenia associated with
ranitidine

We describe a patient who developed thrombocytopenia when his medica-
tion was changed from cimetidine to ranitidine. This is believed to be the
first report of a haematological side effect of ranitidine. The manufacturers
(Glaxo) and the Commmittee on the Safety of Medicines and Drugs have
been informed.

Case report

A 62 year old man developed thrombocytopenia six weeks after a successful
cadaveric renal transplant for hypertensive uropathy. In 1972 a proximal gastric
vagotomy had been performed, and cimetidine had been prescribed intermit-
tently since 1977 and continually since 1983. A routine gastroscopy performed
three and a half weeks after transplantation showed a friable duodenal cap, and
ranitidine 150 mg twice daily was substituted for cimetidine. Despite several
postoperative complications--antibiotic associated diarrhoea, two rejection epi-
sodes, and a chest infection-platelet counts remained normal until eight days
after the start of ranitidine (see figure), although the patient's general condition
and renal function remained satisfactory.

Apart from a platelet count of <5Ox 109/l, full blood count, peripheral blood
film, and coagulation screen were normal. Bone marrow aspirate and trephine
biopsy specimens were cellular with all cell lines represented, but the megakaryo-
cytes showed maturation arrest with marked lack of budding. Platelet associated
antibodies were raised: IgG 41 ng/106 platelets (normal 2-10) and IgM 9 ng/106
platelets (normal <2-5). Viral serological titres had not changed; the patient was
seropositive for both cytomegalovirus and respiratory syncytial virus before
transplantation.
A drug related thrombocytopenia was suspected. His other medication was

prednisolone, cyclosporin A, atenolol, la calcidol, and frusemide. In view of the
known association of H2 antagonists with thrombocytopenia and because
ranitidine had been the most recent change to his drug regimen, it was
discontinued and antacids started. There were no haemorrhagic episodes, platelet
support was not needed, and two weeks later the platelet count had returned to
normal. A further challenge with ranitidine was thought to be unjustifiable
clinically or ethically. The platelet associated antibodies have since returned to
normal.

Comments

Cytopenias associated with H2 receptor antagonists have been reported
with cimetidine and metiamide. ' H2 receptor blockade per se has no adverse
effect on the bone marrow despite earlier suggestions that it interfered with
stem cell differentiation.2 The thiourea moiety of metiamide has been
implicated as the cause of its marrow toxicity. Cimetidine, a more potent H2
antagonist, does not contain this moiety, and patients with marrow suppres-
sion induced by metiamide have improved on cimetidine. ' Ranitidine has no
known haematological side effects.3
Well over 100 drugs, including cimetidine, have been associated with

drug induced thrombocytopenia, although most were isolated instances or

affected very few patients.4 Concentrations of platelet associated antibodies
have been shown to be raised proportionately to the degree of thrombocyto-
penia and returned to normal with improvement in the platelet count in a
recent series of drug induced thrombocytopenias.5 In our patient raised
concentrations of platelet associated antibodies and the temporal association
with the thrombocytopenic episode strongly suggest that ranitidine trig-
gered an immune thrombocytopenia. Also, an unrelated cyclical thrombo-
cytopenia would be unlikely in the presence of a cellular marrow.
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Clinical course from day of transplant. 1 =antibiotic associated diarrhoea, 2 =first
rejection episode, 3 =chest infection (H influenzae), 4=second rejection episode.

The antigenic stimulus for the production ofplatelet associated antibodies
probably depends on the drug binding to either platelets or plasma proteins,
which then act as haptens.4 The antibody or antibody-drug complex
subsequently produced coats circulating platelets, and possibly developing
megakaryocytes, resulting in increased destruction or decreased formation
and release. Cimetidine and ranitidine are normally only weakly bound to
plasma proteins,3 and any complex formed is probably only weakly
antigenic. Their ability to bind platelets is not known.
Most cases of thrombocytopenia associated with cimetidine have occurred

in patients with complex medical histories, usually during an acute
exacerbation (commonly septicaemia or renal failure).' This prompts the
question whether an acute phase response may have an effect on drug
binding interactions so as to enhance any potential antigenic stimulus.
Whatever the mechanism, ranitidine seems to be one of many drugs that
rarely may cause an immunologically mediated thrombocytopenia.

We thank Mr Gordon Williams for his permission to report on his patient.

I Freston JW. Cimetidine and granulocytopenia. Ann Int Med 1979;90:264-5.
2 Byron JW. Bone marrow toxicity of metiamide. Lancet 1976;ii: 1350.
3 Serlin MJ. Lack of interaction between ranitidine and other drugs. In: Jackson W, ed. Glaxo

International Symposium: the clinical use of ranitidine. Oxford: Medical Education Services,
1982:9.

4 Aster RJ. Thrombocytopenia due to enhanced platelet destruction. In: Williams WJ, Beutler E,
Ersler AJ, Lichtman MA, eds. Haematology. 3rd ed. New York: McGraw Hill, 1983:1298-338.

5 Kelton JJ, Melzer D, Moore J, et al. Drug-induced thrombocytopenia is associated with increased
binding of IgG to platelets both in vivo and in vitro. Blood 1981;58:524-9.

(Accepted 18 September 1985)

Departments of Surgery and Haematology, Hammersmith Hospital and
Royal Postgraduate Medical School, London W12 OHS

R T SPYCHAL, MB, BS, senior house officer
N W R WICKHAM, MA, MRCP, registrar in haematology
Correspondence to: Dr Wickham.

Correction

Has mortality related to alcohol decreased in Sweden?

An error occurred in this paper by Anders Romelslo and Gunnar Agren (20 July,
p 167). In the Methods section the test variable should have read:

test variable=(NI -N2)/ \/(N, +N2).
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