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Severe haemolytic anaemia due to cold anti-'i' antibodies
associated with cytomegalovirus infection

Jose M. Aguado, Jose M. Castrillo, Jesius Sanz and Joaquin Serrano'

Departments ofInternal Medicine and 'Hematology, Fundacion Jimenez Diaz, Madrid, Spain.

Summary: A 66 year old patient with multiple myeloma and monoclonal cryoglobulinaemia who
developed a severe haemolytic anaemia following a cytomegalovirus infection is reported. The presence of
a high titre of anti-'i' cold antibody oflgM subclass is demonstrated. Anti-'i' antibody disappeared when
complement-fixation antibody titres against cytomegalovirus decreased. Various pathogenetic
mechanisms involved in the development ofhaemolytic anaemia associated with cytomegalovirus infection
are discussed. To our knowledge, this is the first case described in the English language publications
associating severe haemolytic anaemia with an anti-'i' antibody after a cytomegalovirus infection in an

immunocompromised patient.

Introduction

Cold-agglutinin haemolytic anaemia can be seen in
three clinical settings: as an idiopathic disease,
associated with lymphoproliferative disorders, and
together with various infections."2 Among the
latter, Mycoplasma pneumoniae pneumonia is the
most usual, followed by infectious mononucleosis
due to Epstein-Barr virus.2 In the first case, cold-
agglutinins show anti-'I' specificity, whereas infec-
tious mononucleosis has anti-'i' specificity.3

Significantly raised cold-agglutinin titres are
frequently found in cytomegalovirus (CMV) infec-
tion,4 but they rarely produce haemolysis. In this
situation, antibodies could have anti-'i'5 or anti-'I'6
specificity. As far as we know, the present case
would be the second in English language publica-
tions in which an anti-'i'-specific cold antibody
haemolytic anaemia has been associated withCMV
infection.7 Compared with the one previously
reported,8 our patient was immunocomprised, and
suffered a very severe haemolytic crisis, without a
mononucleosis syndrome.

Case report

A 66 year old man, with a 6-month history of bone
aches, was admitted to our hospital due to a

hypercalcaemic crisis. A diagnosis of Stage III
multiple myeloma IgG-kappa type (Durie and
Salmon classification9) with a monoclonal cryo-

globulinaemia was made. After early treatment for
symptomatic hypercalcaemia, chemotherapy was
started using the M2 protocol.'0 Secondary
anaemia (haemogobin 8.4 g/dl), and leukopenia
(leucocyte count 2.5 x 109/1) developed. Two
packed red blood-cell units were transfused. Three
days later the patient presented high fever and an
enlarged spleen was felt. The white cell count was
3 x 109/1 with 56% granulocytes (10% band-
forms), 22% lymphocytes, and 12% monocytes.
Several blood cultures were negative. On the 25th
hospital day fever persisted and a cooling blanket
was applied. Shortly afterwards he became
stuporous, hypotensive, tachycardic, with a
temperature of 38.8°C, without meningism nor
focal neurological signs and jaundice was noted
without evidence of gastrointestinal bleeding.
Haemoglobin level was 4 g/dl (it was 10 g/dl the
day before). Total bilirubin was 68.4 jsmol/l, and
conjugated bilirubin was 27.4 fmol/l, the lactic
dehydrogenase was 513 mU/ml (normal up to
200 mU/ml), and hepatitis B surface antigen was
negative. Several packed red-blood-cell units were
administered with general improvement, although
fever persisted. Next day haemoglobin was 4.6
g/dl, and there was haemoglobinuria + + .

Immunohaematological findings are shown in
Table I, Direct Coombs' antiglobulin test, using
cold washings with anti-IgM, anti-C', and anti-IgA
sera was positive, but it was negative when anti-IgG,
anti-Cm and anti-C3b, 3d,4 sera were used. Serum gave
a strong positive reaction with human cord and
adult human 'I-' erythrocytes, but it was weakly
reactive with adult human 'I + ' erythrocytes.
Anti-'i' antibodies showed a thermal amplitude of
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Table I Immunohaematological and serological findings

Titre of indirect antiglobulin test Direct
Time afterr
admission Haemoglobin 22C 37C globulin Anti-CMV
(weeks) (gldl) anti-'i' anti-'I' anti-'i' anti-'I' anti-'i' anti-'I' test titre

4 4 1:128 1:8 1:32 1:8 1:1 - + 1:1.024
6 9.2 1:32 1:8 1:16 1:4 - - - 1:8.192

26 13.1 - - - - - - - 1:1.024
73 12.8 - 1:8 - - - - - 1:128

4°C to 37°C and their activity disappeared when
2-mercaptoethanol was added to the serum, mean-
ing that an anti-'i' IgM with polyclonal characteris-
tics (kappa and lambda) was present.
The heterophil antibody titre was negative.

Levels ofantibodies against Epstein-Barr virus and
Mycoplasma pneumoniae were below 1:8. High
complement-fixing antibody titres against CMV
(1:1,024) were found which increased two weeks
later (1:8,192) with presence of CMV-specific IgM
antibodies in both samples. CMV was simul-
taneously isolated from urine.

After warming up and administering packed
red-blood-cell, the clinical situation improved.
Seventeen days later (Table I), anti-'i' antibody
titres had decreased, direct Coombs' antiglobulin
test was negative and the patient was discharged.
Five and sixteen months later anti-'i' antibodies
were not detected, CMV was not isolated from the
urine, CMV antibody titre was decreasing, and
haematological values showed a return toward
normal.

Discussion

Our patient developed a severe episode of
haemolytic anaemia related to the development of
a polyclonal IgM anti-'i' antibody during the
course of CMV infection. There are several ex-
planations for the development of this antibody.
The clinical course and evolution are against the
diagnosis of idiopathic cold-agglutinin disease. On
the other hand, the polyclonal type of the IgM is
against cold-reactive antibodies associated with
lymphoproliferative diseases2 which are usually of
monoclonal type.
An infectious disease appeared as the most likely

cause of the haemolytic anaemia in this case. There
was no evidence of infection by M. pneumoniae,
Epstein-Barr virus, or hepatitis B virus. Although
the presence of CMV in the urine is not sufficient
evidence for a systemic CMV infection in an
immunocompromised patient, there was
serological evidence of a concomitant CMV infec-
tion in our case. Complement-fixation antibody

titres against CMV and levels of activity against
cord erythrocytes were chronologically related
(Table I), which suggests that CMV infection was
responsible for the haemolytic anaemia through
the development of anti-'i' antibodies.
Although thrombocytopenia and haemolytic

anaemia associated with congenital CMV infection
are relatively frequent," 2 the association between
CMV infection and haemolysis is certainly excep-
tional in adults.6'8"3 Toghill et al.'4 reported an
association between haemolytic anaemia and
hepatitis by CMV in two adults. Coombs'" later
found pathological signs of disseminated CMV
infection in a patient who had haemolysis. In 1970,
Kantor and associates'6 reported that serum from a
patient with post-transfusional CMV infection
strongly agglutinated cord erythrocytes at 4°C.
Harris and co-workers'3 reported observing
haemolytic anaemia in an adult who had CMV
mononucleosis, but antibodies against the 'i'
antigen were not described. Finally, Berlin et al.8
described the first case ofCMV infection associated
with mild haemolytic anaemia initiated by an
anti-'i' antibody in a previously healthy adult.
To the best of our knowledge, our case is the first

one described in English language publications
associating severe haemolysis with CMV infection
in an immunocompromised patient. The severity of
the haemolytic anaemia induced by anti-'i'
antibodies is related to several factors:'7"18 titres of
antibodies, their ability to activate complement,
and thermal amplitude. Titres of antibodies above
1:100, as in our case, are associated with severe
haemolysis.'8 Antibodies of the IgM class with a
broad thermal amplitude were present in this case,
favouring a more severe haemolysis.
Why anti-'i' antibodies are induced by CMV

infection is not known. The haemolytic process in
the present case was probably initiated by cross-
reacting anti-erythrocytic antibodies induced by
the CMV. Another explanation is that 'i' antigen
could reappear on immature erythrocytes released
from the bone marrow during haemolytic processes
due to other causes and stimulate the production of
antibodies against it.8 This could have been the
possible explanation in our patient who showed a
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regenerative bone marrow after receiving
polychemotherapy for a multiple myeloma, but
this possibility can be rejected in view of the close
chronological relation between the haemolytic
anaemia and CMV infection.

Independently of the pathogenetic mechanism

involved, this case shows that severe haemolytic
anaemia mediated by anti-'i' antibodies in
immunocompromised adult patients can be related
to CMV infection and must be differentiated from
other causes of haemolysis associated with lym-
phoproliferative diseases.
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