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ABSTRACT

Objective: The objective was to study megaloblastic anemia as a cause of pyrexia of unknown
origin (PUO). Materials and Methods: We conducted a study on 15 patients of megaloblastic
anemia associated with fever, attending our hospital clinics over a period of 6 months. Results:
While 11 patients had symptoms suggesting foci of infection and responded well to intravenous
antibiotics, 4 patients had neither any evidence of infection nor responded with empirical
broad spectrum antibiotic treatment. They were treated with vitamin B12/folate therapy which
led to marked improvement in fever within 48 h. Presenting complaints of the patients and
severity/duration of fever along with other epidemiological data were also studied in each case.
Conclusion: The present study led us to conclude that megaloblastic anemia forms an important
and reversible cause of fever and should be ruled out in all patients presenting with PUO. This
knowledge would help the physicians in adequate and timely management of these patients.
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INTRODUCTION

Megaloblastic anemia is a group of disorders
characterized by ineffective hematopoiesis,
frequently manifested by peripheral blood
cytopenia. They are usually caused by nuttitional
deficiencies (most common) of either vitamin
B12 or folate or both, inherited disorders of
DNA synthesis, or following certain drug
therapy.l! Pyrexia in megaloblastic anemia is
a well-known and reversible phenomenon.
Howevert, its charactetization as the sole cause
of fever is rare. The differentiation from
pyrexia of unknown origin (PUO) in such
cases is difficult and often requires exhaustive
laboratory investigations.

The aim of this article was to highlight this
aspect of megaloblastic anemia and the
importance of considering this diagnosis
in all cases presenting with PUO.

MATERIALS AND METHODS

This study was conducted on 15 patients
of megaloblastic anemia associated with

fever, attending the outpatient department
over a petiod of 6 months (June 2014 to
November 2014).

The inclusion criteria for the study
were temperature of 100 F (37.8°C) ot
more, hemoglobin level <10 g/dl, mean
corpuscular volume (MCV) >100 fL,
peripheral blood film findings consistent
with megaloblastosis (including
macrocytosis, hypersegmented neutrophils
and pancytopenia in few cases), low serum
vitamin B12 and/or folate levels, and
bone marrow findings consistent with
megaloblastic anemia.

All other causes of fever were excluded
by appropriate investigations (complete
hemogram, ASO titer, blood film for
malarial parasite, Widal test, Brucella
agglutination test, Weil-Felix test, dengue
serology, leptospira serology, rheumatoid
factor, blood culture, liver function test, renal
function test, complete urine examination,
chest radiograph, ultrasound abdomen and
pelvis and others).
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RESULTS

A total of 64 patients of megaloblastic anemia attended
our hospital clinics over the mentioned 6 months period.
Only 15 of these satisfied the inclusion criteria and were
included in the study.

Majority of the patients were from rural areas (12 out of
15, 80%). There were 13 females and 2 males. Most of
the patients belonged to the age group of 21-40 years and
most had duration of illness of around 3 weeks. 12 of
the patients were vegetarians while the remaining 3 were
occasional nonvegetarians. There was no history of cough,
headache, arthralgia, rashes, jaundice or exposure to any
patient of tuberculosis in any of the patients.

On examination, all the patients showed moderate to
marked pallor. No lymphadenopathy, rashes, icterus or
eschar were seen. Five of the patients showed bald, glossy
tongue. Two patients had hyperpigmentation of knuckles.
Cardiovascular system examination revealed loud S1 heart
sound and ejection systolic murmur in the pulmonary
area in 8 patients. Abdominal examination revealed mild
to moderate splenomegaly in majority of patients (10 out
of 15). Respiratory and nervous system examination were
normal. Table 1 illustrates the clinical characteristics of all
the patients.

Fever and dyspnea were the main presenting symptoms. 12
patients had fever of 100-102 F and 3 had a temperature of
>102 F. Two patients had fever lasting for <7 days, 10 had
tever from 7 to 20 days and 3 had fever >21 days. Other
symptoms were easy fatigability (8 patients, 53%0), anorexia
and gastritis (5 patients, 33%) and bleeding tendency in
1 patient (6.7%). Table 2 demonstrates the hemoglobin
levels, MCV values and serum folate/vitamin B12 levels
of the patients.

Nine patients (60%) had low serum levels of vitamin B12
only, 2 (13.3%) had decreased serum folate levels only;
while 4 (26.6%) had combined deficiency of both.

Peripheral blood smear examination revealed
anisopoikilocytosis with macrocytosis in most cases.
Basophilic stippling and hypersegmented neutrophils were
also seen in few. Four cases (26.6%) showed pancytopenia.
Bone marrow examinations were available in all 15 patients
and revealed moderate to severe megaloblastosis.

Initially, all the patients were started on empirical broad
spectrum intravenous (IV) antibiotic treatment. Eleven
(73%) of them responded to this approach and showed
a decrease in temperature levels. However, 4 (26.6%)
continued to remain febrile. In these patients, antibiotics

Table 1: Clinical characteristics of 15 patients presenting
with megaloblastic anemia and fever

Parameters Number of patients
Age (in years)

16-20 2

21-40 8

41-60 4

>61 1
Sex

Male 2

Female 13
Temperature (F)

100-102 12

>102 3
Symptoms

Fever 15

Period <7 days 7-20 days >21 days
Number of 2 10 3
patients

Easy fatigability 8

Breathlessness 8

Anorexia and gastritis 5

Bleeding tendency 1

Table 2: Hemoglobin levels, MCV values and serum B12,
folate levels of 15 patients presenting with megaloblastic
anemia and fever

Parameters Number of patients
Hemoglobin (g/dl)

8-10 6

6-7 5

<6 4
MCV (femtoliter)

100-110 4

>110 11

Serum vitamin B12 level (ng/L)
(normal range 180-900 ng/L)

Normal 2
Low 13
Serum folate level (ug/L)
(normal range 4-24 ug/L)
Normal 9
Low 6

MCV: Mean corpuscular volume

were stopped, and vitamin B12 and folate supplementation
was started. All of these 4 patients showed symptomatic
improvement within 48 h along with the improvement
in hematological parameters by the 7* day. Patients were
subsequently discharged and followed-up after 2 and 4
weeks. Further improvement in hemoglobin, MCV, and
other hematological parameters were seen on follow-up.

Table 3 describes the clinical and investigation findings in
4 patients who showed improvement with vitamin B12
and folate administration. Most of these patients were
females with low-grade fever lasting for the duration of
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Table 3: Clinical and hematological parameters of 4
patients who showed improvement with vitamin B12
and folate administration

Parameters Number of patients
Age (years)

21-40 1

41-60 2

>61 1
Sex

Male 1

Female 3
Temperature (F)

100-102 3

>102 1
Duration of fever

<2 weeks 1

> 2 weeks 3
Hemoglobin (g/dl)

6-7 1

<6 3
MCV (femtoliter)

>110 4

Serum vitamin B12 level (ng/L)
(normal range 180-900 ng/L)

Normal 1
Low 3

Serum folate level (ug/L) (normal

range 4-24 ug/L)
Normal 0
Low 4

MCV: Mean corpuscular volume

>2 weeks. Majority had severe anemia with hemoglobin <6
g/dl. All had MCV >110 femtoliter. Three of the patients
had combined deficiency of B12 and folate while 1 had
isolated folate deficiency.

DISCUSSION

As observed in our study, infection continues to be the
most common cause of fever in patients of megaloblastic
anemia. This is evidenced by the fact that 73% of our
patients showed improvement on administration of broad
spectrum IV antibiotics. This was despite the fact that no
obvious focus of infection could be found in them, even
after extensive investigations. It has been suggested that
patients of megaloblastic anemia are more susceptible to
infection due to impaired intracellular killing of ingested
bacteria by the neutrophils and macrophages.”” The
metabolic activation is reduced by 35-36% in the leukocytes
that are deficient in B12 (but not so with folate deficiency).
Hence, bacterial killing is reduced and abnormal; and it is
reverted after specific therapy.t!

However, 4 of our patients (26.6%0) showed no improvement
with antibiotics but showed marked improvement within
48 h on administration of vitamin B12 and folate. This

shows that though it is rare to find megaloblastic anemia

as the sole cause of fever, it still remains an important and

often overlooked cause of the same. Such cases are often

treated as cases of PUQO, and precious time and money

is wasted on their management. As per the modified

Petersdotf criteria, FUO is defined as:

1. A temperature exceeding 38.3°C;

2. Duration of the fever of more than 3 weeks; and

3. Evaluation of three outpatient visits or 3 days in
hospital.l¥

On the review of literature for causes of PUO, we found
that megaloblastic anemia is not included in the list yet."”

The association of fever with megaloblastic anemia has
been well documented in the past.”'! We found in our
study that most of the patients had low-grade fever with
temperature <100 F. The temperature was >102 F in only
3 of the 15 patients (20%). Furthermore, it was observed
that most of the patients who presented with megaloblastic
anemia being the sole cause of fever; had alonger duration
of disease, more severe anemia and higher values of MCV.
Such findings have also been found in earlier studies.”

The exact cause of fever in megaloblastic anemia remains
unknown. Various hypotheses have been proposed, but
none have been proved yet. It has been suggested that
since megaloblastic anemia is a panmyelosis, characterized
by hypercellular marrow and ineffective hematopoiesis,
premature destruction of hematopoietic precursors
could possibly release intracellular substances which
might function as systemic pyrogens.!""! Alternatively,
studies have proposed that defective oxygenation at the
thermoregulatory center of the hypothalamus might be
the explanation for pyrexia. However, lack of correlation
between neurological manifestation and pyrexia in
megaloblastic disease negates this theory.”! To confound
matters even further, few studies have shown that a rise in
temperature might cause depletion of folate stores, both
in red blood cells and serum, leading to disturbances in
folate metabolism."” Hence, whether pytexia is a cause ot
effect of folate deficiency remains to be fully understood.

Although the reason behind it remains unclear, the
association of fever with megaloblastic anemia remains a
well-documented phenomenon. Further studies on bone
marrow microenvironment and role of cytokine signaling
in these cases would help in discovering the cause in
the future.

CONCLUSION

We conclude that though infection remains to be
the most common cause of pyrexia in patients of
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megaloblastic anemia, few cases also show a causal
relationship between the two. Hence, measurement
of B12 and folate levels should be advised in all patients
presenting with fever without any obvious cause.
The correct identification of B12/folate deficiency
being the cause of fever (after all other causes have
been ruled out), would help in adequate and timely
management of the patient and avoid unnecessary use
of antibiotics.
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