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SUMMARY

Objective: The study was conducted with a view to determining the veracity of the
assumption in clinical practice in the tropics that fever with a neutrophilic leucocytosis is more
likely due to bacterial infection than to malaria.

Method: A retrospective analysis of case files of children aged over 3 months who had fever of
>38.5 °C and leucocytosis with a final empirical therapeutic diagnosis of either malaria or
bacterial infection, seen over a 3yr period in a paediatric private practice was done. A total of
186 patients comprising 118 treated for malaria and 68 treated for bacterial infection fitted the
criteria and were analyzed.

Results: In all the patients with leucocytosis of [1 to | 4x 10%1, malaria accounted for 81.7%

and a further 60.5% of those with leucocytosis greater thanl4 to 17x109/1. Bacterial infection

accounted for 52% and 53.2% of patients with leucocytosis of>17 to 20x109/1 and >20x109/1
respectively (X*=18.64, X*3 005=7.81. P<0.05).

Considering the neutrophils, malaria accounted for 77.9% of patients with neutrophils of
<=75%, while bacterial infection accounted for 87.8% of patients with >75%. Again, 95.8% of
all malaria patients had neutrophils of <=75% while 52.9% of those with bacterial infection had
>75% neutrophil percent.

Further analysis showed that 78.9% of malaria patients with Hb <=5 gm/100ml had leucocytosis
of >17x10°/1 (X*=35.4, X* 30.0s=7.81 P<0.05).

Conclusion: Non-neutrophilic leucocytosis of moderate degree in febrile children in this
environment is seen to be due mainly to malaria and this is more so if such patients are anaemic.
Care should therefore be taken when interpreting such results.
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INTRODUCTION Fever and Ileucocytosis in bacterial

The white blood corpuscle (WBC) count,
also referred to as the leucocyte count, is a useful
investigative tool in patient management. The
total and differential WBC counts are diagnostic
in some disease conditions'. The total count has a
normal range of 4 to 11x 10%1 in Caucasians™* and
3 to 11x107/1 in blacks.” WBC counts above these
upper limits are considered as leucocytosis' and in
clinical practice, this is usually secondary to
bacterial infection.”

Fever is said to be present when the
normal body temperature of about 37.2°C is
exceded.’
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infection results from the presence of bacteria
which leads to an increase in phagocytic leucocyte
count' and the pyrogens released by these bacteria
will give rise to a raised body temperature from
the resetting of the hypothalamic temperature set
point.“‘5

In clinical practice in the tropics,
especially the sub-Saharan region, febrile episodes
tend to commonly result from either malaria or
bacterial infection.® Initial differentiation between
bacterial infection and malaria is often done with a
WBC (total and differential) count; a neutrophilic
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leucacytosis is often considered bacterial infection
pending the outcome of blood culture results.

This retrospective study was to ascertain
to what extent this view holds true in this
environment.

MATERIALS AND METHQDS

A retrospective review of folders of febrile
patents with final diagnosis of malaria or bacterial
infection seen between Jan 1997 and Dec 1999
(inclusive) in a private Children Specialist hospital
located in South —cast Nigeria was done.

The patients whose folders were used were
more than 3 months old and they also had laboratory
evidence of leucocytosis.

These patients selected also had either been
treated for malaria or bacterial infection with good
response.

All the patients who had mixed infections, sickle cell
disease and or glucose-6-phoshate dehydrogenase
deficiency were not included.

The total WBC count ( 109/1), neutrophifs
%, and Hb gm/100ml of each patient that met the
criteria were documented.

The findings were subjected to X~ analysis
and the critical values determined.

RESULTS

A total of 5400 cases were seen in the
hospital within the period in review. Out of these,
3115 were cases with febrile illness and of these, a
total of 1131 had their Full Blood Count (FBC)
done. These results showed leucocytosis in 386 and
of these, 1806 fitted the criteria and were analyzed. In
all, 118 (63.4%) were found to be patients that had
malaria while the rest 68 (36.6%) had bacterial
infection.
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Table I shows the leucocytosis levels for the
patients with malaria and bacterial infection and
Table 2 shows the Hb gm/100ml levels in these
patients. ‘

Table 2

Number of patients with Malaria and Bacterial infection
at different 1Ib gm/100ml ranges.

<=5 5177.1-9 | >9 Total
Malaria | 19 25 49 25 118
H16.1%) | %21.2%) | H41.5%) | *21.29%) | (100%)
#00%) | *(89.3%) | *%(59.8%) | **(43.9%)
Bacterial | 0 3 33 32 68
infection | x(gg,) H44%) | H48.5%) | X47.1%) | (100%)
%) | *(107%) | #*02%) | *66.1%)
Total | 19 28 82 57 186
X?=28,79,X%3 0 05=7-81.
P<0.05
Key
* row percentages

**  column percentages

For all the patients with malaria, 113
(95.8%) of them had neutrophil % of <=75%
while the remaining [5 (4.2%)] had neutrophil %
of >75%. Thirty-six or 52.9% of the patients with
bacterial infection had neutrophil % of >75%
while the others, [32 (47.1%)] had neutrophil % of
<=75%.

For all the 145 patients with neutrophil %
of <=75%, malaria accounted forll3 (77.9%) of
them while bacterial infection accounted for the
rest [32 (22.9%)]. On the other hand, while
malaria accounted for 5 (12.2%) of all the 41
patients with neutrophil % of >75%, 36 (87.8%)
of them were accounted for by bacterial infection.
(X* =59.47, X7 | 05 =3.84 P<0.05)

Table 3
Number of patients with Malaria at different total WBC
count levels matched against 11b gm/100ml levels.

—

Table 1
Number of patients with Malaria and Bacterial infection
at different total WBC
<14 >14-17 >17-20 >20 Total
Malaria 58 26 12 22 118
H49.2%) | H10.2%) | *10.2%) | *18.6%) | (100%)
FHQLT%) | PH60.5%) | *H(48%) | **(46.8%)
Bacterial | 13 17 13 25 68
infection | w g jq) | x25%) | (*19.0%) | *36.8%) | (100%)
#%(18.3%) | *#(39.5%) | **(52%) | **(53.2%)
Total 71 43 25 47 186
X2 = 18.64, X5 4 = 7.81
P<0.05
Key ¥ row percentages

#% column percentages

<=5 5.7 7.1-9 >9 Total
<=17x10771 | 4 15 42 25 84
*(4.8%) */7.9%) | *(50%) *27.4%) | (100%)
BOLL%) | HO0%) | *H(87.5%) | ¥H(88.5%)
>17x10%71 {5 10 6 3 34
N4 1%) | H29.4%) | H17.6%) | H&8%) (100%)
R(78.9%) | FH40%) | *H(12.5%) | FH(UL.5%)
Total 19 25 48 26 118
122354, X%40s=7.81
P<0.05

Key;
*  row percentages

##  column percentages
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Table 3 shows the relationship between
Hb gm/100ml levels and leucocytosis values in
the patients with malaria while Table 4 shows this
relationship for the patients with bacterial
infection.

Table 4
Number of patients with Bacterial infection at different total
WBC count levels matched against Hb gm/100ml levels.

<=9 >9 Total
11-14x10°/1 7 6 13
HS58.8%) | M(46.2%) (100%)
#5(18.9%) | *#(19.4%)
>14-17x10%71 8 9 17
H47.1%) | *(52.9%) (100%)
#5(21.6%) | *#(29%)
>17-20x10°71 8 5 13
H6L.5%) | *(38.5%) (100%)
#5(21,6%) | *#(16.1%)
>20x10°/1 14 11 25
#(56%) #(44%) (100%)
*%(37.8%) | ¥#(35.5%)
Total 37 3 68
X220.63,X% 4,05=7.81
P>0.05
Key;
* row percentages
* column percentages
DISCUSSION

Often times, leucocytosis in association
with fever is considered to be due to bacterial
infection. This retrospective study however shows
that leucocytosis of <17x10°1 maybe due to
malaria infestation (table I), more so if the
neutrophil count is normal, malaria accounting for
81.7% of all patients with WBC of <=14x10"/l
and a further 60.5% of patients with WBC of 14-
17x10°71. Most of these patients with malaria
(95.8%) had neutrophil % of <=75%. (X*=18.6, X*
agos =7.81 P<0.05). Malaria is a protozoan
parasitic infestation that is often marked with
monocytosis."2 This apparently altered response in
these children, a subject for probable further
research, may however be a consequence of the
ability of marrow cells to respond with production
of polymorphs and monocytes when stimulated as
observed in animal experiment.*

Bouts of malaria fever destroy a large
number of red cells,” and this occurrence of
anaemia in association with malaria is observed in
this study (Table ). In these patients, malaria
accounted for 100% of patients with Hb of
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<=5gm/100ml and a further 89.3% of patients
with Hb of 5.1 —~ 7 gn/100ml. On the other hand,
bacterial infection accounted for 40.2% and 56.1%
of all patients with Hb of 7.1 — 9gm/100m! and
>9gn/100ml respectively. This invariably means
that bacterial infection as found in this group of
patients does not cause significant anaemia.

Furthermore, relating the leucocytosis in
malaria cases to their Hb values (table III), it is
observed that at Hb of <=5gm/100ml, 78.9% of
the patients had leucocytosis of >17x10° /1. On the
other hand, at Hb level >5gm/100ml, leucocytosis
in malaria tended to be <=17x10%1. Though low
red and white cell count can occur in malaria,™®
this review however has shown that leucocytosis
with normal neutrophil % can be seen in malaria,
especially if such patients are pale. This
association of anaemia and leucocytosis in malaria
may be as a consequence of the same mechanism
or as a result of malaria giving rise to acute red
cell lysis, a factor known to cause leucocytosis,l‘4
hence the association. Bacterial infection in these
patients did not show this trend and its X* analysis
was statistically insignificant.

These findings may further give credence
to the fact that malaria is a great mimic. On the
other hand, the roles played by the age of these
cases (non-immuned or semi- immuned), the
tropical environment, the parasitic load and also
the possibility of prior drug consumption were not
evaluated.

Dagan et al'” had studied 233 infants that
were less than 3 mths old admitted for sepsis in
their environment. Of the 67% of these infants in
whom the causative organisms in their illness
were identified, viruses accounted for 58% of the
organisms cultured while sepsis accounted for
only 8%. Their study was in temperate region
where viruses seem to predominate. In this
environment where malaria predominates, this
present retrospective study has shown that malaria
can greatly mimic the findings often seen in
bacterial infections.

CONCLUSION

This study has shown that leucocytosis
especially with normal neutrophil count in febrile
children most probably results from malaria. This
becomes more certain if such children are also
anaemic. It is therefore necessary for practicing
clinicians to be careful how much premium is
placed on WBC counts while evaluating their
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patients for bacterial infection in this environment
and possibly other malaria zones.
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