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ABSTRACT
Cold Agglutinin Disease is a hemolytic anemia
associated with cold reactive autoantibodies.
Although the acute form of cold agglutinin disease can be attributed to autoimmune or infectious diseases and lymphoproliferative diseases,
it has，to the best of our knowledge, so far，never
been reported as secondary to Mycoplasma
pneumonia in a type 2 diabetic individual. In this
paper, we report a case of cold agglutinin disease following Mycoplasma pneumonia in a 47year-old female patient with type 2 diabetes and
schizophrenia. Cold agglutinin test and direct
Coombs’ test was positive. Anti-mycoplasma antibody titre by complement fixation was high (AntiIgG was negative and Anti-C3d was positive)
and was accompanied by hemolytic anemia. Her
general condition, including Cold Agglutinin Disease improved after conservative therapy with
antibiotics, hypoglycemic agents and short-term
use of steroids. The patient recuperated and was
discharged in good health after 7 days’ stay in
the hospital. She remains clinically well with no
recurrence of anemia. The simultaneous occurrence of cold agglutinin disease, mycoplasma
infection and diabetes mellitus is rare and accumulation of case reports is required to gain
better insight of this case scenario.
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1. BACKGROUND
Although more than a century has elapsed since cold
agglutinins were discovered, a case of cold agglutinin
disease complicated by mycoplasma infection in a type 2
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diabetic individual has, in our knowledge, so far, never
been reported in medical literature.
After Landsteiner first described cold agglutinins in
the early twentieth century, their pathological action
against red blood cells (hemolytic anemia) and blood
vessels (Raynaud’s syndrome) was elaborated by Clough
and Iwai. Half a century has elapsed since Scubothe
coined the term Cold Agglutinin Disease. Cold Agglutinin Disease is characterized by an auto-antibody which
has the capability to agglutinate red blood cells at temperatures lower than that of the body and subsequently to
induce complement activation, as a consequence of
which there is lysis of red blood cells, resulting in impaired blood flow to the digits, nose and ears. Cold agglutinins bind to erythrocyte surface antigens at a temperature optimum of 0 - 4 degrees centigrade [1,2]. In
contrast to polyclonal cold agglutinin in healthy individuals, monoclonal cold agglutinin often have highthermal amplitude, which plays an important role owing
to their pathogenicity at around 37 degree centigrade
[1-4]. The auto-antibody involved is almost invariably an
IgM, less frequently an IgA or IgG and complement activation generally occurs between 20 and 25 degrees centigrade.
Typical clinical manifestation of cold agglutinin disease includes cold-induced circulatory symptoms as well
as hemolytic anemia of varying degrees of severity and
episodes of hemoglobinuria and acrocyanosis, which
tend to exacerbate or alleviate upon exposure to low
temperatures. Cold agglutinin antibodies are mainly specific for the I/i and H red blood cells membrane systems [5] and the possible triggering factors include various infectious agents (e.g. mycoplasma, Ebstein Barr virus) and lymphoproliferative disorders (Waldenstroms
macrogammaglobulinemia).

2. ETHICAL CONSIDERATION
Written informed consent was obtained from the patient for the publication of this case report. All the tests
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were performed with the approval of Third Xiangya
Hospital Ethics committee and conformed to the Helsinki
Declaration.

3. CASE PRESENTATION
A 47-year-old lady, a known case of diabetic nephropathy and schizophrenia, presented to the out-patient
department of our hospital, with complaints of cough
associated with the production of foamy white sputum
and occasional blurred vision and dizziness, all of which
started approximately ten days after being discharged on
anti-inflammatory drugs, antibiotics, and insulin 70/30
on a bd regime: (16 + 8) IU, from a hospital-stay of 6
days for DKA, lower lobe infection of left lung and fatty
liver. There was no family history of hemolytic attacks.
On general physical examination, the patient appeared ill
and pale. Puffy face, purplish discoloration of the fingers
(Raynaud’s phenomenon) and edematous lower limbs
were evident on further examination. Blood pressure,
pulse rate and temperature were within normal limits.
Bilateral crepitations could be heard on chest auscultation. Other findings on physical examination was unremarkable. Her random plasma glucose level was found to
be 18.0 mmol/l and was therefore transferred to the inpatient department for further evaluation and management. Macroscopically visible auto-agglutination could
be noted in the tube containing the anti coagulated sample within one minute. Prudent observation of the tube
revealed that the auto-agglutination disappeared at 37 degree centigrade. Direct Coombs’ Test was positive and
the anti-mycoplasma antibody titre by complement fixation was high.(Anti-IgG was negative and Anti-C3d was
positive). The peripheral blood examination confirmed
agglutination. Further, anisopoikilocytosis and polychromasia could be seen on peripheral smear. Subsequent blood tests revealed leukocytosis (14.39 × 109/L),
anemia (54 g/L) and hyperbilirubinemia (total bilirubin =
7.9 umol/L). Chest X-ray showed diffuse small nodular
infiltrates over both lung fields. Abdominal ultrasonography revealed severe fatty liver, mild splenomegaly
(thickness = 44 mm) and solitary kidney (right kidney
absent). A bone marrow aspiration was performed and
then sent for biopsy to eliminate the possibility of an
underlying leukemia. Based on the characteristics discussed in the preceding paragraphs and available literature, a diagnosis of cold agglutinin disease complicated
by mycoplasma infection and diabetes mellitus was made.
The patient was kept warm. Cold agglutinin therapy was
pursued, along with systemic antibiotics, hypoglycemic
agents and a short-term use of steroids (intravenous administration of dexamethasone 5 mg and 10 mg each on
two consecutive days respectively), after which the patient recuperated and this phenomenon didn’t reappear.
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Fever subsided, hemoglobin level reached 74 g/L and the
leukocyte count declined to normal values. Transfusion
therapy was not required. The patient improved and was
discharged in good health after seven days. She was
thoroughly counseled regarding her health status and
precaution measures were discussed (i.e. keeping herself
warm).

4. DISCUSSION
There has been few reported cases of cold agglutinin
disease secondary to mycoplasma infection but we believe this to be the first report of its association with
Mycoplasma pneumonia in conjunction with diabetes
mellitus. Though Mycoplasma pneumonia infections are
often asymptomatic, multiple organ systems can be affected. Respiratory tract involvement and extra-pulmonary complications in cold agglutinin disease manifest in
3% - 10% [6,7] and 25% of the patients respectively and
autoimmune reactions supposedly play a role in their
pathogenesis [8]. Antibody mediated hemolysis is supposedly caused by the formation of cold agglutinins in
10% patients with Mycoplasma pneumonia infections [9].
Cold agglutinins are IgM auto-antibodies which effectively activate the classical complement cascade. In cold
hemagglutinin disease, complement is the only protein
detected in the red cells in the majority of cases, since
IgM dissociates from red cells at higher temperatures.
Regulatory proteins convert the red cell bound C3 and
C4, to C3d, C3dg and C4D [10]. It is the anti-Cd3 component of polyspecific AHG (anti-C3d and anti-IgG) that
is responsible for the positive Direct Coomb’s test. In our
patient, hematologic and biochemical evidence pointed
towards the diagnosis of cold agglutinin disease.
In our case study, there was evidence of recently acquired Mycoplasma pneumonia infection (positive IgM
for M. pneumoniae). Our patient had cold agglutinin titre
of 1:80. The reactivity was inversely proportional to
temperature and completely disappeared at 37 degree
centigrade. In a case reported by Wilson et al. [11], the
titre of auto-antibodies was 1:512 and the patient also
had recurrent arterial thrombosis, reflecting an autoimmune phenomenon with damage to the endothelium. In
another case reported by Basu et al. [12], the patient had
a cold agglutinin titre of 1:256 and the auto-antibodies
were most reactive at 4 degree centigrade. The reactivity
decreased at warmer temperatures (22 - 30) degree centigrade and completely disappeared at 37 degree centigrade, emphasizing the fact that it is the reactivity of the
cold agglutinin at warm temperatures and not the antibody titre that correlates with the severity of the disease.
According to available literature, the anemia in cold
agglutinin disease is variable and severe hemolytic anemia is rare [13] and is usually associated with marked
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pulmonary involvement [14]. A racial predilection has
not been reported for cold agglutinin disease, neither
noted among sex differences although some researchers
report a female predilection in older populations. Autoimmune hemolytic anemia appears to be more common
in male children and female adolescents. The data available is insufficient regarding the possible geographic
variation on the prevalence of cold agglutinin disease.
Keeping the patient warm and management of associated diseases remain the mainstay of treatment. Strict
avoidance to cold should be emphasized. When cold agglutinin disease is secondary, as in the case of infectious
disease or lymphoma, concurrent with instituting a cold
avoidance measure, the key components of treatment
include identification and management of the underlying
infection and/or malignancy, whichever the case. Most
patients of cold agglutinin disease secondary to Mycoplasma pneumonia infection recover with supportive
care [15,16]. It’s possible that the role of antibiotics cannot be overestimated in mycoplasma infection associated
with hemolytic anemia [13], however treatment of the
underlying mycoplasma infection has been associated
with more rapid resolution of the hemolytic process [15].
Furthermore, the use of packed red blood cell transfusions should be limited on grounds of the fact that following this, hemolysis would ensue in patients with
autoimmune hemolytic anemia [17]. Using intravenous
immunoglobulin in patients with cold agglutinin disease
superseded by Mycoplasma pneumonia infection has
been proved beneficial in inhibiting hemolysis until
spontaneous clearance of the IgM antibodies occurs [18,
19].
Rampant use of corticosteroids, azathioprine, interferon and purine nucleoside analogues for treating primary cold agglutinin disease has been sparsely recommended [20]. Corticosteriods, plasmapheresis and cytotoxic drugs have not shown much promise in the treatment of secondary cold agglutinin disease. However, in
a case reported by Nasu [21], it is stated that corticosteroid therapy is sometimes necessary for the treatment
of marked anemia. This was replicated in a case of cold
agglutinin disease associated with Mycoplasma pneumonia, reported by Inoue F. et al. stating that obvious clinical improvement was noted after treating with minocycline and prednisolone [20]. Our case of cold agglutinin disease complicated by mycoplasma and diabetes improved with a short course of dexamethasone.

5. CONCLUSION
Co-occurrence of cold agglutinin disease, mycoplasma
infection and diabetes mellitus is rare and accumulation
of case reports is imperative to enhance our knowledge
of this condition. This case was encountered incidentally
in the inpatient department and then further analyzed in
Copyright © 2012 SciRes.

accordance with the patient’s clinical profile. The importance of reporting this case is to point out the possibility
of multiple organ involvement in Mycoplasma pneumonia infections that might inadvertently be overlooked.
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