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Malarial parasite infection and increase of erythrocyte sedimentation rate
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Abstract

A difference in the sedimentation of red blood cells from healthy and non-healthy ones
can be seen. To support a previously published work on the idea that red blood cell
inclusion could increase of erythrocyte sedimentation rate (ESR). The author hereby
studied the ESR in the malarial infection model. It could be seen that ESR is increased in
malarial infection and varies on the intensity of infection.
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Introduction

Erythrocyte sedimentation rate (ESR) is a non
specific hematological parameter. It can be
increased in many pathological conditions. A
difference

In the sedimentation of red blood cells from
healthy and non-healthy ones can be seen.
Concerning the mechanism of erythrocyte
sedimentation, there are two basic phases,
aggregation phase and sedimentation phase (1).
The first 10 minutes is “aggregation of red blood
cells” which occurs in the early phase of the
process, resulting in a mass of collected red blood
cell (1). Then the next second phase, 50 minutes is
for actual sedimentation of red blood cells (1). This
occurs after an appropriate amount of collected red

blood cell (1). In the recent published paper,
Wiwanitkit reported that the increase of additional
mass due to inclusion body could reduce the time
for sedimentation (2). The situation of inclusion
body in thalassemic cases was used as a model. In
this work, the author makes a further implication of
this hypothesis in the situation of malaria, an
important tropical infectious disease. Experimental
model based on mathematical modeling technique
was used in this work.

The hypothesis/ldea

The basic hypothesis is based on the previous
concept by Wiwanitkit.

Basically, any inclusion body is an object with
specific weight that can affect the normal
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sedimentation of red blood cell, therefore, faster
reaching of proper state

settle down than normal in case of inclusion
body that can result in high erythrocyte
sedimentation can be hypothesized (2). Because
malarial parasite is a blood infection and
intracellular malarial particle can be considered as
an inclusion body. Therefore, the high ESR in case
of malaria can also be proposed.

Evaluation of the Hypothesis/Idea

To verify the idea, the author makes use of
observed reported real laboratory test. The author
searched the literature that reported the observation
on the ESR on the malarial infection condition. The
author further simulated this condition and
calculated for theoretical ESR and compared it with
the real observation in the report. The basic
primary assumption for simulation is a) red blood
cell has its weight about 50 picogram (3) a malarial
parasite has its weight about 10 picogram (4 - 5), b)
the common erythrocyte sedimentation rate for
general population is about 15 mm/hr (1) and c)
there is no additional confounding factor for
plasma component and red blood cell amount
between normal and malarial infected cases.

Experimental data

Similar to previous published work (2),
hypothetical experimentation using mathematical
modeling was used in this work.

There are two experiments. The first
experiment is to compare between normal and
malarial infection. First, it is assumed that the
summative mass of collected cells at appropriate
status for settling down is equal to A. The time to
reach this stage for normal subjects can be (A/50 x
N) where N means number of cells. The time to
reach this stage for malaria infected patients can be
[A/(50 + 10) x N] where N means number of cells.
Therefore, the ratio of time comparing between
normal and malarial infected subjects can be 1.2
times. This implies that the ESR of malarial
infected patients can be only 0.83 of normal
subjects.

The second experiment is to assess the
difference in malarial infected cases with different
intensity. Based on the fact that there can be
different percentage of parasitemia in different
malarial infected cases, the simulation for ESR at
different percentage of parasitemia can be
performed. First, it is also assumed that the
summative mass of collected cells at appropriate
status for settling down is equal to B. If 100 % of
red blood cells is infected by malaria, the time to
reach this stage for normal subjects can be (A/50 x
N) where N means number of cells. However, if 50
% of red cells is infected by malaria, the time to
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reach this stage for normal subjects can be (A/0.5 x
50 x N) where N means number of cells and if 25
% of red cells is infected by malaria, the time to
reach this stage This pattern can be simulated so
on. for normal subjects can be (A/0.25 x 50 x N).
This can give that the ratio of time comparing
between 100 % and 50 % infection can be 2 times.
This can also give that the ratio of time comparing
between 100 % and 25 % infection can be 4 times.
This pattern can be simulated so on.

Validation of this expected value to the
reported data in different scenarios showed a good
concordance in trend (Table 1).

Table 1. Reported data of erythrocyte sedimentation rate
in normal and malarial infection.

Scenarios Average ESR (mm/hr)

Normal subjects (1) 15
Malarial infected patients (6) | 8- 12

Discussion

Malarial infection is an important tropical
mosquito borne infectious disease. This infection is
classified as a blood infection. Intraerythrocytic
parasite infection is the hallmark of this disease.
Effect of malarial infection on ESR is hereby
tested.

Following the previous original hypothesis (2),
it can be imagined that the ESR in malarial
infection should be high and variation due to the
intensity of infection can be expected. According to
this work, the trend of increased ESR by increased
percentage of malarial infection can be seen. In
literature, it can be seen that ESR of malarial
infected subjects is faster than normal subjects (6 —
8) and it can also be seen that ESR of cases with
more parasitemia is faster than that of lower (8 —
10).

However, it should be noted for some
limitations on this work. The main limitation is that
the author basically presumes that there is no
additional  confounding factor for plasma
component and red blood cell amount between
normal and malarial infected cases. Indeed, there
can be and should be those factors that modify the
ESR rate. The change in the C-reactive protein in
malarial infection is the good example (6 — 7). This
might explain no direct fit of the ESR results to the
expected simulated value and can explain the more
increase in rate in infected subjects. However,
despite this fact, the observation from this study
still confirms the hypothesis. The trend of
increased ESR can still be seen. By the way, it
might bring some usefulness that sedimentation
rate less than 12 (0.83 of normal reference value)
can be a suspicious point for febrile illness for
malaria.

Page 2 of 3
(page number not for citation purposes)



Irn J Med Hypotheses Ideas 2008, 2:20

To further verify this observation, the author tried
to assess the usefulness of the derived cut off
sedimentation rate in the real experimental setting.
Applied to the reported value in the experimental
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Conclusion

It can demonstrate that malarial infection acts
as inclusion body and can increase ESR. This can

study of Erickson et al (6), this cut off can be
useful. It can be seen that all studied cases (N =
258) in this series (6) had sedimentation rate
according to this observation.

support the hypothesis that additional mass due to
any intraerythrocytic inclusion can increase ESR.
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