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THE SIGNIFICANCE OF LOW SERUM
IRON IN TROPICAL PYOMYOSITIS
A. S. M. GIASUDDIN*

SUMMARY: The serum iron (SI), total iron binding capacity (TIBC), transferrin saturation
(TS) and serum ferritin (SF) levels were studied in 16 Nigerian patients with tropical pyomyositis
(TP) and in 16 control subjects (CS). It was observed that the mean SI ( µ mol/L) and TS (%) values
were significantly lower in TP than in CS (SI:7.32±2.33, 14.41±3.02, p<0.02; TS:14.24±4.03,
24.34±8.53, p<0.02). There were, however, no significant differences in the TIBC ( µ mol/L) and SF
( µ g/L) values between TP and CS (TIBC: 51.4±9.6, 56.2±8.5, p>0.5; SF:269±108, 239±113, p>0.5).
The low serum iron level in tropical pyomyositis is therefore considered as reflection of sequestration into the reticuloendothelial system rather than an absolute iron deficiency. It seems unlikely
that iron deficiency is a contributory factor in the aetiology of tropical pyomyositis.
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INTRODUCTION
Tropical pyomyositis is a clinical entity involving the
formation of skeletal muscle abscesses in various parts
of the body. The clinical and epidemiological features of
this disease has been well described from any tropical
countries (3,11). Recently the disease has been
increasingly reported from temperate areas of the world
(8) and hence there is yet no agreement on the nomenclature of the disease (14). The precise aetiological
factor responsible for this disease has still remained
unknown. Even though Staphylococcus aureus (S.
aureus) is the cultured microorganism in most cases
(7), it is generally believed that this organism is only a
secondary invader. Various other factors including
trauma (10), malnutrition (6), vitamin deficiency (19),
viral infection (15) and muscle damage by migrant
helminthic larvae (12) have all been blamed for the primary assult to affected muscles. Iron deficiency, a
common clinical condition in the tropics may predispose
to bacterial infections (1). In addition, iron deficiency
may lead to poor polymorph function especially phagocytosis and intracellular bacterial killing (17). Apart from
the low serum iron observed in an isolated report by
Gibson et al. (8), the role of iron in this disease has not
been studied and hence it is not clear whether or not his
element plays any significant role in the aetiology of
*From Department of Laboratory Medicine, Al-Arab Medical University, P.O. Box 17383, Benghazi, Libya.
Journal of Islamic Academy of Sciences 4:2, 127-129, 1991

tropical pyomyositis. It is with these views in mind that
we studied the serum iron status of 16 Nigerian patients
with tropical pyomyositis (TP) as well as in 16 normal
subjects as controls (CS) and the results obtained from
the details of this communication.
PATIENTS AND METHODS
All patients in this study were, children or adults, admitted
to Ahmadu Bello University Hospital, Zaria, with tropical
pyomyositis during a prospective study by us as reported earlier (7,9). Patients were clinically examined on admission and
regularly assessed until discharged. About 10 ml of blood was
taken for estimation of the level of serum iron (SI), total iron
binding capacity (TIBC), transferrin saturation (TS) and serum
ferritin (SF) before any form of therapy. The SI and TIBC were
measured spectrophotometrically by using 'Iron BP Test
Reagents' and 'TIBC Test Reagents' respectively from Roche
Diagnostica, Switzerland. The TS (%) was calculated from the
equation: SI+Unbound Iron Binding Capacity=TIBC. The SF
was determined by radio immunoassay with reagent Kits from
Amersham International PLC, UK. The statistical analysis of
the results was made by Student's t-test.

RESULTS
The ages of the 16 patients, 11 males and 5
females, ranged from 7 to 65 years. The details of the
skeletal abscesses and microbiological culture patterns
of pus and blood were described in our previous reports
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Table 1: Serum iron status in patients (TP) and controls (CS) and their statistical analysis by Student’s t-test.
Subjects
SI (µmol/L)

Serum iron status
TIBC (µmol/L)
TS (%)

S (µg/L)

TP:
n
Mean±SD

16
7.32±2.33

16
51.41±9.61

16
14.24±4.03

16
269±108

n
Mean±SD

16
14.41±3.02

16
56.21±8.51

16
24.32±8.53

16
239±113

S

NS

S

NS

CS:

*CS and TP:

* S: Significant (p < 0.05); NS: Not significant (p > 0.05)

(7, 9). Fourteen of 16 pus specimens (88%) and 3 of 16
blood specimens (19%) were positive for S. aureus.
Proteus species was isolated from 1 speciman (6%).
The mean SI (µmol/L) and TS (%) levels were significantly lower in TP than CS and there were, however, no
differences in the TIBC (µmol/L) and SF (µg/L) values
between TP and CS (Table 1).
DISCUSSION
There has been an increased interest in tropical
pyomyositis especially with recent reports from nontropical areas (8,13). Even though S. aureus is grown in
88% of cases (7), this organism is generally regarded
as a secondary intruder and the primary underlying
causative factor(s) continue to be uncertain. Trauma
has long been suggested as a possible primary aetiological agent (10), but its precise role is inconclusive.
Coxsachie B and other area viruses have been postulated to precede bacterial invasion (15), but evidence
for this is not definite. Other reports (6,19) have suggested that malnutrition and vitamin deficiency may
predispose to tropical pyomyositis. However, in two
separate reports from Ugnada (19) and Nigeria (4),
malnutrition and avitaminosis were not considered
important aetiological factors in tropical pyomyositis.
The level of iron in the body has important bearings
on both the body's immune response and susceptibility
to infection (17). Waterlot et al. (16) observed that dialysis patients with iron over load had more infectious
episodes than those with normal serum iron. In a similar way, iron deficiency also may impair the hosts
immune response and predispose the subject to bacterial infections (1).
The impairment of neutrophil (PMN) function has
been observed in mildly iron deficient children and
depressed intracellular bactericidal action of neutrophils
has also been reported in iron deficient subjects (2). Iron
deficiency is a common clinical condition in the tropics
because of nutritional deficiencies and parasitic infections. The question therefore arises: could the poor
PMN function observed in pyomyositis be due to iron
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deficiency. Our observation that the ability of PMN to
reduce NBT was similar in TP and CS suggested that
there may not be any significant metabolic abnormality
in PMN (9). However, our patients had low SI and TS
with normal TIBC and SF levels as reported by others
(8). This observation is an indication that our patients
were probable not iron deficient since SF level is a sensitive marker of the body's iron store (5). We therefore
propose that the low serum iron observed in our
patients is an acquired one. This may be due to the
hosts nonspecific defense response to sequestrate iron
into the body's reserves so that this element is not available to the invading micro-organisms (17, 18). Therefore, iron deficiency may be ruled out as a probable
cause for the inefficient killing of S. aureus by PMN in
TP (13). In the presence of metabolically normal PMN
and adequate amounts of antibody, S. aureus is readily phagocytosed, killed and eliminated (4). However,
phagocytosis of S. aureus by PMN may be defective in
TP due to non-availability of opsonising antibodies,
particularly of IgM class, as proposed by Giasuddin et
al. (7). This defective phagocytosis may therefore
explain the inefficient clearance of S. aureus by PMN
in TP (13).
In conclusion, it seems unlikely that iron deficiency
is an aetiopathogenic factor in tropical pyomyositis. In
support of this is the rarity of tropical pyomyositis in
patients with hookworm anemia which is a common
clinical condition leading to iron deficiency anemia in
the tropics.
ACKNOWLEDGEMENTS
The author wishes to thank Mr. Gener R. Ronquillo
for typing the manuscript.
REFERENCES
1. Chandra RK : Immunocompetence in under nutrition. J
Pediatr, 81:1194-1200, 1972.
2. Chandra RK, Sharaya AK : Impaired immunocompetence associated with iron deficiency. J Pediatr, 86:899-902,
1975.
Journal of Islamic Academy of Sciences 4:2, 127-129, 1991

SERUM IRON IN PYOMYOSITIS
3. Chiedozi LC : Pyomyositis: Review of 205 cases in 112
patients. Am J Surg, 137:255-258, 1979.
4. Cook J : Pyomyositis. E Afr Med J, 40:574-579, 1963.
5. Cook JD, Hershko C, Finch CA : Storage iron kinetics IV.
Cellular distribution of ferritin iron stores in rat liver. Proc Soc
Exp Biol Med, 145:1378-1381, 1974.
6. Earle KV : Sulphanilamide derivatives in the treatment of
tropical pyomyositis. Trans R Soc Trop Med Hyg, 33:169-172,
1939.
7. Giasuddin ASM, Idoko JA, Lawande RV : Tropical
pyomyositis. Is it an immunodeficiency disease? Am J Trop
Med Hyg, 35:1231-1234, 1986.
8. Gibson RK, Rosenthal SJ, Lukert BP : Pyomyositis:
Increasing recognition in temperate climates. A J Med, 77:768778, 1984.
9. Idoko JA, Oyeyinka GO, Giasuddin ASM, Naida A : Neutrophil cell function and migration inhibition studies in Nigerian
patients with tropical pyomyositis. J Infect, 15:33-37, 1987.
10. Joseph SC : Pyomyositis. Am J Dis Child, 129:775776, 1975.
11. Ladipo GOA, Fakunle YM : Tropical pyomyositis in the
Nigerian Savannah. Trop Georg Med, 29:223-228, 1977.
12. O'Brien DD : Tropical pyomyositis. J Roy Army Med
Corp, 109:43-50, 1963.
13. Schlech WF, Moulton P, Kaiser AB : Pyomyositis: tropical disease in a temperate climate. Am J Med, 71:900-902,
1981.

Journal of Islamic Academy of Sciences 4:2, 127-129, 1991

GIASUDDIN
14. Shepherd JJ : Tropical pyomyositis: Is it an entity and
what is its cause? Lancet, 2:1240-1242, 1983.
15. Taylor JF, Fluck D, Fluck D : Tropical pyomyositis:
Ultrastructural studies. J Clin Pathol, 29:1081-1084, 1976.
16. Waterlot Y, Cantinieaux B, Hariga-Muller C, et al :
Impaired phagocytic activity of neutrophils in patients receiving
hemodialysis: the critical role of iron overload. Br Med J,
291:501-504, 1985.
17. Weinberg ED : Iron and infection. Microbiol Rev, 42:4546, 1978.
18. Weinberg ED : Iron-withholding: A defense against
infection and neoplasia. Physiol Rev, 64:65-102, 1984.
19. Young WA, Clark EM : Report of a small epidemic of
hypovitaminosis. Trans R Soc Trop Med Hyg, 34:249-260,
1940.

Correspondence:
A. S. M. Giasuddin
Dept. of Laboratory Medicine,
Al-Arab Medical University,
P.O. Box 17383,
Benghazi, LIBYA.

129

