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IS RHABDOMYOLYSIS AN ADDITIONAL FACTOR IN THE PATHOGENESIS OF ACUTE
RENAL FAILURE IN LEPTOSPIROSIS?

Reinaldo MARTINELLI, Marcos A. LUNA & Heonir ROCIIA

SUMMARY

Leptospirosis is an important cause of acute renal failure in our environment. Although several
mechanisms are implicated, the role of rhabdomyolysis in the pathogenesis of acute renal failure in
leptospirosis has not been analysed. Sixteen patients with the diagnosis of leptospiroses consecutively
admitted to the hospital were prospectively studied. The discase was characterized by sudden onset
in all patients and, at admission, jaundice, conjunctival suffusion and myalgias. Mild to moderate
proteinuria with unremarkable urinary sediment was recorded in 37.5% of the patients and abnormal
levels of urea creatinine were found in 87.5% and 74.0%, respectively. Increased levels of
aminotranspherase were documented in all 12 and CPK in all 10 patients studied. Serum myoglobin
levels greater than 120ug/! recorded in 56.2%. A correlation between myoglobin and renal failure or
severity of disease, however, could not be established.
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INTRODUCTION

Leptospirosis is an important cause of acute rcnal
failure in our environment; it is reported to occur in 60%
to 70% of the hospitalized patients with this diagnosis
1%.20 The pathogenetic mechanisms involved in the renal
injury are still not well understood: nephrotoxicity di-
rectly related to the leptospira itself or to some yet
unidentified toxin, nonspecific effects to infection per
se, and immunological reactions are some of the pro-
posed mechanisms 52!,

The remarkable involvement of the striated muscu-
lar system resulting in rhabdomyolysis with myoglobin
and muscle enzymes release is well demonstrated in
leptospirosis & 12, Its role in the pathogenesis of the

acute renal failure, however, has not been examined. The
purpose of the present study was to analyse the influence
of rhabdomyolysis in the pathogenesis of the acute renal
failure in leptospiroses.

PATIENTS AND METHODS

Sixteen patients with the diagnosis of the ictero-
haemorrhagic form of leptospirosis consecutively ad-
mitted to Hospital Couto Maia, Salvador - Bahia, were
prospectively studied. All patients had clinical and epi-
demiological data compatible with, and sorologic reac-
tivity for leptospirosis. At the time of initial evaluation
a detailed medical history was obtained, and all patients
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were evaluated by physical examination, urinalysis,
complete blood cells count, determinations of serum
levels of electrolytes, urea, creatinine, bilirubins,
aminotranspherases, creatinephosphokinase (CPK), us-
ing standard laboratory procedures. Serum levels of
myoglobin were determined by immunochemical
method, using commercially available kit (Behring-
werke AG, Marburg, Germany); by this method
positivity corresponds to a myoglobin concentration
above 120ug/l, a value 1.5 time higher than the upper
limit of normal " !%. No patient received intramuscular
injections before the initial laboratory evaluation.

For the purpose of the present study, duration of
symptomatology was defined as a period from the first
clinical manifestation noticed by the patient to the hospi-
tal admission; acute renal failure was defined as a sud-
den rise in serum creatinine to levels greater than 1.4mg/
dl not reversible by correction of volume status or any
other extra-renal abnormalities that may have caused
prerenal azotemia. Rhabdomyolysis was defined by the
presence of serum myoglobin greater than 120ug/l. The
course of each patient was analysed by daily clinical
examination and frequent laboratory evaluation.

Statistical significance, defined as p < 0.05, was
evaluated using Fisher’s exact test.

RESULTS

Of 16 patients, 13 were male and 3 female with a
mean age of 33.4 + 18.3 years (variation: 10 to 72 years

TABLE 1

Laboratorial data in patients with leptospirosis

# Patients /T % Mean + SD

Proteinuria 6/16 37.5
Urea > 40mg/dl 14/16 87.5 171.31 + 146.12
Creatinine > 1.4mg/dl 11/15 74.0 417 £+ 280
Bilirubin > 1.0mg/d! 10/10 100.0 1390 £ 7.02
ALAT >30U/ 8/12 66.6 47.52 + 24.14
ASAT >30U/ 12/12 100.0 87.00 + 3434
CPK > 361UA 10/10 100.0 172.40 + 157.29
Myoglobin > 120ug/l 9/16 56.2

n= Number of patients with abnormal values.

T=  Total number of studied patients.

NORMAL VALUES: Urea - 20 to 40mg/dl

Creatinine - 0.4 to 1.4mg/dl

Bilirubin, total - 0.2 to 1.0mg/dl

Aspartate aminotransferase (ASAT) - 10 to 30U/L
Alanine ammotransferase (ALAT) - 5 to 30U/L

CPK - 0 to 361U/
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old). The duration of symptomatology varied from 1 to
12 days (mean of 6.1 £ 2.6 days). All patients exhibited
jaundice, conjunctival suffusion and myalgias; mild
signs of fluid depletion were recorded in 6 patients, at
admission.

Hyperbilirubinemia was present in all studied pa-
tients and high serum levels of aminotranspherases in all
12 patients, although 4 of them had normal levels of
alanino-aminotranspherase. Serum creatinephospho-
kinase (CPK) was elevated in all 10 patients studied.
Proteinuria of mild to moderate degree (10 to 200mg/dl)
with unremarkable urinary sediment was documented in
6 of 16 patients (37.5%). Serum levels of urea greater
than 40mg/dl and creatinine greater than 1.4mg/dl were
recorded in 87.5% and 74.0% of the patients, respec-
tively (Table 1).

Myoglobin serum concentrations greater than
120png/l, were documented in 9 of the 16 patients
(56.2%), 6 with renal failure and 3 with normal renal
function, a difference not significant, statistically (p =
0.635). Also, a correlation between myoglobinemia and
severity of disease could not be established (Table 2).

DISCUSSION

In the present series the clinical and laboratory
findings as well as the occurrence of acute renal failure
in 68.7% represent a typical population of patients with
leptospirosis admitted to hospitals in our environment 7.
Myoglobinemia greater than 120ug/l was found in 9 out
of 16 patients, although elevated levels of ASAT and
CPK were recorded in all patients who had the levels of
these enzymes measured. These data suggest rhabdo-
myolysis could be more frequent than the 56.2% of
patients with myoglobinemia. Though the presence of
myoglobin indicates muscular injury %%, as it has a rapid
clearance, its serum levels may be minimally elevated
or, even, in normal range in patients with well docu-

TABLE2

Correlation between renal failure and myoglobinemia

Renal Failure Number Patients Myoglobinemia
Present 11 6
Absent 5 3
Total 16 9

p = 0.635
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mented myolysis . In contrast, having a slower clea-
rance, CPK is a much more sensitive marker of muscle
injury than myoglobin °.

The association between rhabdomyolysis and acute
renal failure is well known * %' and this etiology has
been suggested for the acute renal failure in leptospirosis
19, Although our patients with rhabdomyolysis met well
accepted criteria for such diagnosis ¢, a correlation be-
tween myolysis, myoglobinemia and renal failure was
not found. Nevertheless, some aspects deserve discus-
sion: 1) the pathogenesis of myoglobin nephrotoxicity
has not been completly clucidated; it has been estimated
that only 1/3 of the patients develop acute renal failure
in the setting of rhabdomyolysis *¢. Different studies
indicate concomitant metabolic disturbances, hypovo-
lemia and/or hypotension - as frequently found in leptos-
pirosis - contributes to the pathogenesis of the acute
renal failure related to rhabdomyolysis ® ' . In addi-
tion, myoglobinuric renal failure has been diagnosed in
patients with higher serum levels of CPK 2, greater than
observed in the present series, suggesting a critical toxic
level, in serum or tubular fluid, should be reached; 2) it
is very difficult to specifically determine the individual
role of each factor in a multifactorial pathogenesis of
acute renal failure such as in leptospirosis. Although a
correlation between myolysis and acute renal failure was
not found in the present series, the small number of
patients with normal renal function (5 patients) deters
definitive conclusion.

Although myoglobinemia had been documented in
56.2% of the patients and acute renal failure in 68.7%,
a correlation between them could not be established. A
large number of patients, however, needs to be studied
to define the role of rhabdomyolysis in the pathogenesis
of acute renal failure accompanying leptospirosis.

RESUMO

E a rabdomislise um fator adicional na patogénese
da insuficiéncia renal aguda na leptospirose?

Leptospirose é uma importante causa de insufici-
éncia renal aguda, em nosso ambiente. Embora vérios
sejam os mecanismos implicados, o papel da
rabdomiolise na patogénese da insuficiéncia renal
aguda na leptospirose ainda ndo foi analisado. Com
esse objetivo, 16 pacientes com o diagnéstico da forma
icterohemorragica da leptospirose consccutivamente
admitidos no Hospital Couto Maia, Salvador, Bahia,

foram prospectivamente estudados. A doenga foi ca-
racterizada por inicio sibito e, & admissio, ictericia,
sufusdes hemorrdgicas conjuntivais e mialgias.
Proteinuria de intensidade média a moderada com
sedimento urindrio inexpressivo foi observada em
37,5% dos pacientes ¢ niveis séricos elevados de uréia
e creatinina em 78,5% e 74,0%, respectivamente. Ni-
veis aumentados de aminotransferase foram documen-
tados em todos os 12 e de CPK em todos os 10 paci-
entes avaliados para essas enzimas. Niveis séricos
maiores que 120ug/l foram observados em 56,2% dos
pacientes. N3o foram encontradas correlagdes, entre-
tanto, entre mioglobinemia ¢ insuficiéncia renal em
gravidade da leptospirose.
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