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Possible association between ocular chloramphenicol and aplastic anaemia—

the absolute risk is very low

Joan-Ramon Laporte, Xavier Vidal, Elena Ballarin & Luisa Ibafiez
Institut Catala de Farmacologia, Universitat Autonoma de Barcelona, CSU Vall d’Hebron. Barcelona

Aims To determine whether topical ocular chloramphenicol increases the risk of
aplastic anaemia and to estimate the magnitude of this risk, if any.

Methods Population-based prospective case-control surveillance of aplastic anaemia
in a community of 4.2 million inhabitants from 1980 to 1995 (67.2 million person-
years) plus case-population estimate of the risk, based on sales figures of ocular
chloramphenicol in the study area during the study period.

Results One hundred and forty-five patients with aplastic anaemia and 1,226
controls were included in the analysis. Three cases (2.1%) and 5 controls (0.4%)
had been exposed to ocular chloramphenicol during the relevant etiological period.
The adjusted odds ratio was 3.77 (95% confidence interval, 0.84—16.90). Two cases
had also been exposed to other known causes of aplastic anaemia. The incidence of
aplastic anaemia among users of ocular chloramphenicol was 0.36 cases per million
weeks of treatment. The incidence among non users was 0.04 cases per
million weeks.

Conclusions An association between ocular chloramphenicol and aplastic anaemia
cannot be excluded. However, the risk is less than one per million treatment courses.
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Introduction

It has been postulated that the risk of aplastic anaemia
associated with ocular chloramphenicol may be similar to
that after oral administration, and a recommendation has
been made to restrict its use [1]. This view has been
criticised, but no specific epidemiological data have been
published [2—-6].

An exhaustive Medline search coupled with review of
the references in the published studies shows that in the
last 30 years, only 10 cases of aplastic anaemia attributed to
ocular chloramphenicol have been described [7-16]. In
addition, by 1993 the American Register of Drug-Induced
Ocular Side Effects included 12 cases of aplastic anaemia
and six of pancytopenia, plus 11 additional blood dyscrasias
attributed to topical ocular chloramphenicol, but clinical
details on these patients are not available [17]. Moreover,
despite widespread use of ocular chloramphenicol in Great
Britain, from 1966 to 1994 the Committee on Safety of
Medicines had only received 11 reports of haematological
reactions (all non-fatal) suspected to have been caused by it
[4, 6].

Since 1980 we have been running a scheme for the case-
control surveillance of aplastic anaemia in a population of
4.2 million inhabitants [18—20]. We present information on
the cases and the controls exposed to ocular chloramphenicol,
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and we give estimates of the relative and absolute risks of
aplastic anaemia associated with its use.

Methods

From 1980 to 1986, data were collected as part of the
International Agranulocytosis and Aplastic Anemia Study
(TAAAS), a multicentre case-control study carried out to
assess the risk of these blood dyscrasias associated with the
use of drugs [21]. Although the IAAAS ended in 1986, we
carried on with the surveillance scheme of both dyscrasias.
The present data refer to the period January 1980 to
December 1995.

Briefly, in order to detect all cases of aplastic anaemia in
the study region, our centre maintains regular contact with
all hospitals in the Metropolitan Area of Barcelona (4.2
million inhabitants) through weekly or 2-weekly visits
or telephone calls to a designated contact person (see
Acknowledgements). Potential cases are patients with at least
two of the following criteria: white blood cell count
<35x10°17", platelets <50 X 107171, haemoglobin
<100 g 17! or haematocrit of <30%; if the latter was one
of the two fulfilled, a reticulocyte count of <30 x 10°17"
was also required. The bone marrow biopsy has to be
compatible with the diagnosis. It also has to be established
that the condition is not due to neoplastic or granulomatous
disease involving the bone marrow, systemic lupus ery-
thematosus, hypersplenism or other conditions associated to
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pancytopenia. Patients exposed to antineoplastic chemo-
therapy or radiotherapy are excluded. A case can be accepted
in the absence of a bone marrow biopsy if there are at least
two typical marrow aspirates and if the clinical presentation
and progression are typical [21].

Cases and controls are interviewed during hospital
admission with a structured questionnaire administered by
trained interviewers. Detailed information about drug use in
the 6 months before admission is obtained, by means of an
open question about previous use of drugs, and a list of
common symptoms often prompting drug use (including a
specific question on any ocular topical application). Clinical
and laboratory data are collected. A haematologist confirms
the diagnosis, by examining the clinical and laboratory data,
including bone marrow aspirates and biopsy specimens. This
review 1s carried out without knowledge of previous
drug use.

Initially, for each case of agranulocytosis or aplastic
anaemia, up to four controls admitted to the participating
hospitals within 3 months of the index case were selected
according to a list of admission diagnoses judged to be
independent of the reason for use of most groups of drugs
(e.g., acute traumatic injuries, non symptomatic conditions
leading to surgery, acute infection). However, in order to
increase statistical power, all controls for both series of
patients (agranulocytosis and aplastic anaemia) are included
in the present analysis and an unconditional model has been
used (see below).

The definition of drug exposure is decided taking into
account that for most cases the bone marrow injury could
have occurred between 6 months and 1 month before
admission. Therefore the standard exposure window for
cases and controls is the 5-month period ending 1 month
before admission, including short exposures.

The odds ratio was calculated after controlling for
confounding factors by means of a multiple regression model
including the following terms, which were selected a priori:
age, sex, interviewer, use of acetylsalicylic acid, use of
NSAIDs, use of trimethoprim-sulphamethoxazole, a collec-
tive term including drugs used for the treatment of rheumatic
diseases which have been associated with aplastic anaemia
(i.e., corticosteroids, penicillamine, and gold salts), an
additional collective term including other drugs known to
be risk factors for aplastic anaemia (i.e., ticlopidine,
antithyroid drugs, carbamazepine, and allopurinol), and
exposure to ocular chloramphenicol. As the number of
exposed patients was low, and with the aim of confirming
the estimates obtained with the multiple regression model,
we performed a stratified analysis with two strata, defined
according to the presence or absence of simultaneous
exposure to the drugs known to induce aplastic anaemia
listed above. BMDP software (BMDP Statistical Software,
Inc., Cork, Ireland, 1990) was used.

In order to know the magnitude of the absolute risk of
aplastic anaemia among users, the consumption of topical
ocular chloramphenicol in the study area was examined and
the absolute risk (and 95% confidence interval according to
the Poisson distribution) was estimated, assuming a ‘worst
case’ situation i.e., that all exposed cases were due to the
drug of interest. Figures on sales of ocular chloramphenicol

were kindly supplied by Laboratorios Cusi SA, the
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main manufacturer of ocular topical preparations in our

country, and by the General Directorate of Drugs,
Ministry of Health. Data from both sources were
consistent.
Results

During the study period, 145 cases of aplastic anaemia
fulfilling the inclusion criteria were identified and inter-
viewed. They were compared with 1,226 controls. Three
cases (2.1%) and five controls (0.4%) had been exposed to
topical ocular chloramphenicol (see Table 1). All three cases
had been treated with chloramphenicol eye drops. Two
controls had been exposed to eye drops, one to eye drops
and ointment, one to ointment, and one to ointment or eye
drops (unknown). One case (0.7%) and one control (0.1%)
had been exposed to systemic but not ocular chloramphen-
icol, and two controls had been exposed to chloramphenicol-
containing skin ointment. Two cases (1.4%) and 44 controls
(3.6%) had used ocular preparations containing drugs other
than chloramphenicol. Seven cases (4.8%) and 59 controls
(4.8%) had been exposed to unknown ocular topical
preparations.

Of the three cases exposed to ocular chloramphenicol,
two had also been exposed to other drugs known to be
associated with aplastic anaemia. One had applied the drug
2-3 days per week during 2 years, ending 1 month before
the diagnosis; she had also taken trimethoprim-
sulphamethoxazole (2-3 days per week, during 1 month
ending 5 months before the diagnosis), phenylbutazone
(intermitttent short courses, ending 5 months before the
diagnosis) and tiethylperazine (1 day per week during 5
years). Another had used ocular chloramphenicol in 2-3
courses of 2—3 days per month during 3 months, ending 2
weeks before the diagnosis; she had also taken gold salts
(sodium aurothiomalate, 1 day per week for 3 months
ending 8 days before the diagnosis). The third exposed case
had applied ocular chloramphenicol during 7 days, ending
2 months before the diagnosis; she had not taken any other
drugs known to be associated with aplastic anaemia, and she
recovered 6 months later. The other two exposed cases died
within 2 months after the diagnosis. Among the five controls
exposed to ocular chloramphenicol, one had taken it in a
fixed-dose combination with sulphacetamide, and she had
also taken indomethacin one to five times per month during
10 years, ending 6 weeks before hospital admission.

The multivariate odds ratio for the association between
ocular chloramphenicol and aplastic anaemia was 3.77 (95%

Table 1 Exposure of cases of aplastic anaemia to systemic and
ocular chloramphenicol and to other ocular topical drugs.

Cases Controls
(n=145) (n=1226)

n (%) n (%)
Systemic chloramphenicol 1 (0.7) 1(0.1)
Ocular chloramphenicol 3 (2.1) 5 (0.4)
Unknown ocular preparation 7 (4.8) 59 (4.8)
Other known ocular preparations 2 (1.4) 44 (3.6)
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confidence interval, 0.84-16.90). The stratified estimate was
3.52 (95% confidence interval, 0.80—-15.47).

During the study period 5,851,881 wunits of ocular
chloramphenicol were sold in the study area. Assuming the
worst case, 1.e., that the three exposed cases can be attributed
to ocular chloramphenicol, the incidence would be 0.5 cases
per million units (95% confidence interval, 0.10—1.50).
However, if only one case is attributed to ocular chloram-
phenicol, the incidence would be 0.18 (95% confidence
interval, 0.005—1.00). Each flask contains enough drug for
10 days of treatment, and this gives an incidence of 0.36
cases of aplastic anaemia per million weeks of treatment
(0.12 cases per million weeks if only one case is considered).
These figures compare with an incidence of 0.04 per million
inhabitants week among the

and per non-exposed

population.

Discussion

Only three out of 145 consecutive and unselected cases of
aplastic anaemia had been exposed to ocular chloramphen-
icol, and in two of them other causes were present. In
addition, the case-control analysis, where confounding
factors were taken into account, gave a non-significant
association. However, the lower limit of the 95% confidence
interval was close to one, and an association cannot be
excluded. On the other hand, even if all exposed cases were
attributed to ocular chloramphenicol, the risk would be less
than one per million treatment courses on the worst
assumption.

The proportions of cases and controls who were unable
to remember the names of ocular preparations taken during
the relevant period did not differ, and this suggests that
recall bias can reasonably be excluded. However, the
interpretation of our results is difficult, because the preva-
lence of use of the drug of interest was low and two out of
three cases had been exposed to other known causes of
aplastic anaemia.

Our results should be considered with regard to previous
evidence suggesting a risk of aplastic anaemia associated with
chloramphenicol. Since 1965, 10 patients with bone marrow
aplasia attributed to ocular chloramphenicol have been
described [7—-16]. The first [7] was a marrow hypoplasia not
fully documented with a bone marrow biopsy, and the
patient had also taken an antihistamine preparation during
the relevant time period. The second [8] had also been
exposed to ocular sulphonamides, at doses far greater than
those of chloramphenicol. The third had abnormal results
of liver function tests [9]. The fourth had also taken eight
additional different drugs [10]. The fifth [11] had also
received antithyroid medication and sulphonamides intermit-
tently. In the sixth case [12] no alternative causes were
identified, but the diagnosis of aplastic anaemia was not fully
documented with a bone marrow biopsy and the haematol-
ogical recovery took only 3 weeks. The seventh [13] had
been concomitantly treated with eight additional drugs,
among them acetazolamide, a well established cause of
aplastic anaemia [22]. The eighth [14] was a pure red cell
hypoplasia rather than aplastic anaemia. No alternative
aetiological explanations were found in the ninth case [15].
The tenth patient had also been exposed to seven additional
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drugs, among them acetazolamide [16]. In summary, these
ten anecdotal reports add little evidence in favour of a causal
association between ocular chloramphenicol and aplastic
anaemia. In addition, a large case-control surveillance
programme of aplastic anaemia did not find any case of the
disease exposed to ocular chloramphenicol [23].
Metabolism by intestinal bacteria plus individual suscepti-
bility may play a role in the pathogenesis of chloramphenicol-
induced aplastic anaemia [24]. Intestinal bacteria can convert
chloramphenicol into its dehydro derivative, which is
absorbed. Dehydrochloramphenicol can DNA
damage in intact bone marrow cells, and these cells can

induce

catalyze its nitroreduction to nitroso-derivatives which are
20 times more cytotoxic on DNA than chloramphenicol.
The marrow of the predisposed host may possess a greater
nitroreduction capacity and thus generate more toxic
intermediates, or, alternatively, the host stem cells DNA
may be inherently more sensitive to the offending metabolite
or may have a decreased repair capacity [24]. When
administered by topical application, ocular chloramphenicol
is readily passed through the nasal lacrimal ductus onto the
nasal mucosa, where it can be partly or totally absorbed
without being subject to bacterial biotransformation [25].
Since the total amount absorbed must be several orders of
magnitude less, this could determine a lower risk when the
drug is applied topically on the eye.

We conclude that if there is an association between ocular
chloramphenicol and aplastic anaemia, the absolute risk is
very low, and results in very few cases. This low number of
exposed cases adds difficulty for accurately estimating the
magnitude of the association.
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