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Methylprednisolone as adjuvant in treatment of acute
respiratory distress syndrome owing to leptospiro—

sis—a pilot study

Abraham Ittyachen, V. K. Lakshmanakumar, C. K. Eapen, M. R. Joseph

Abstract

Background: Acute respiratory distress syndrome (ARDS) owing to leptospirosis is associated with a high
mortality. This is in spite of mechanical ventilation in a critical care setting. ARDS by its very nature, asso-
ciated with economic constraints in our patients has made treating these patients a challenge. Objective:
To study if combination of methylprednisolone and noninvasive ventilation is life-saving in ARDS owing to
leptospirosis. Design: Interventional pilot study. Setting: Medical intensive care unit of a rural medical
college hospital. Participants: Eight patients diagnosed to have ARDS owing to leptospirosis. Main out—
come indicator: Survival. Results: Seven out of eight patients who were treated with methylprednisolone
and noninvasive ventilation recovered fully to resume normal life. Conclusion: Methylprednisolone with
noninvasive ventilation is life-saving in ARDS owing to leptospirosis.
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Introduction

Pulmonary involvement in leptospirosis varies in its
incidence and presentation, incidence varying from as
low as 20% to as high as 70%. It may be mild in the form
of a cough or take extreme forms as alveolar hemorrhage
and acute respiratory distress syndrome (ARDS).M The
extreme forms have always been associated with a high
mortality, in spite of invasive mechanical ventilation in a
critical-care setting.??!

Our hospital is situated in a rural area endemic for lept-
ospirosis. In an earlier series the major complications of
leptospirosis in our patients have been reported as re-
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nal failure (16%), cardiac failure (3%), coma or seizures
(3%), respiratory failure (2%), and thrombocytopenia
(10%).“ We have observed that ARDS as a cause of
respiratory failure leads to 100% mortality.”! Most of our
patients come from the lower strata of society having a
per capita monthly income of less than Rs.2500 and of-
ten lack insurance cover. ARDS by its very nature cou-
pled with economic constraints has made treating these
patients a challenge. Noninvasive ventilation has been
used as an alternative to invasive ventilation in ARDS."!
In Jan 2004, we introduced noninvasive ventilation as
an affordable alternative to treat ARDS but the mortality
rate remained unchanged. It was in this background that
we decided to use a combination of methylprednisolone
and noninvasive ventilation to treat ARDS owing to lept-
ospirosis. Though definite data is lacking, steroids es-
pecially methylprednisolone has also been used to treat
ARDS.® The sanction of the hospital ethics committee
was obtained before initiation of the study.

Free full text available from www.ijccm.org
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Materials and Methods
The study was done between June 2004 and Novem-
ber 2004—this is the monsoon season in Kerala and
the incidence of leptospirosis peaks around this time of
the year.

Sample size

During the period of the study there were eight pa-
tients with ARDS owing to leptospirosis. All of them had
ARDS at the time of presentation. The diagnosis of lept-
ospirosis was based on WHO guidelines! and the diag-
nosis of ARDS was based on the North American-Euro-
pean Consensus Conference criteria.®! The patients were
treated in the medical intensive care unit (ICU).

Treatment schedule

All patients received injections of 1.5 million units IV
Q6H crystalline penicillin and 500 mg IV Q24H
levofloxacin for 7 days. Artificial ventilatory support was
simultaneously provided with a noninvasive ventilator
(Respironics)—inspiratory positive airway pressure of 14
cm H,O and expiratory positive airway pressure of 6 cm
H,O. In addition, all patients in the treatment group were
initially started on injection of methylprednisolone (40
mg) IV Q6H. The vital parameters of the patient were
monitored in thelCU by the resident. Initially, oxygen was
given at a high rate of 30 I/min. Oxygen flow was titrated
to maintain an oxygen saturation of more than 95%.
When the respiratory rate fell below 25/min and the oxy-
gen requirement fell below10 I/min, the noninvasive ven-
tilator was disconnected and the patient was connected
to a high-concentration oxygen mask with reservoir (non-
rebreathing mask). At this point the dosing interval of
methylprednisolone was made every 8 h. Subsequently,
depending on the clinical response (oxygen saturation
and respiratory rate) oxygen delivered and methylpred-
nisolone were titrated down (see treatment algorithm)
(Figure 1).

Chest radiographs were taken on the day of admis-
sion and repeated on the second day. Further chest X-
rays were taken only after the patient was taken off the
noninvasive ventilator. For those who had thrombocyto-
penia (defined as platelet count less than 100,000/mm?)
and renal failure (defined as S. Creatinine of more than
1.4 mg %), platelet count and S. creatinine were repeated
every day.

Outcome indicator
Survival was taken as the outcome indicator

Results

Three of our patients were males and five were fe-
males (Table 1). The youngest patient was 15 years old
and the oldest was 53 years old. Six out of seven pa-
tients required an ICU stay of less than 6 days; only one
required more than 6 days. As for the total hospital stay,
only one patient required a hospital stay of more than 2
weeks.

One of our patients developed respiratory failure and
was advised invasive ventilation but refused to receive
the same and noninvasive ventilation was continued; this
patient expired while on the noninvasive ventilator. All
the other patients recovered fully and were back to nor-
mal routine in less than 2 weeks (Table 2).

We observed that in all patients except one there was
an increase in the infiltrates on the chest X-ray when
taken on the second day after the initiation of crystalline
penicillin. Seven of our patients had renal failure; all of
them were nonoliguric. None of them needed dialysis
and all of them recovered. Seven patients also had
thrombocytopenia; none of them had any bleeding com-
plications. All of them recovered during the course of
treatment. None of the patients had any complication
regarding noninvasive ventilation or administration of
methylprednisolone.

Majority of our patients (five out of seven) required meth-
ylprednisolone for 4 days. For most it took another 1-2
days more for full resolution of the chest X-ray. Use of the
noninvasive ventilator was usually 1 day less than the
duration of methylprednisolone administration (Figure 2).

Table 1: Patient characteristics

Age and sex distribution No.
Age <45 6
>45 2
Sex Male 3
Female 5
ARDS at presentation 8
Table 2: Outcome of treatment
Outcome Survived Died Total
No. 7 (87.5%) 12 (12.5%) 8

*Refused invasive ventilation.
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Diagnosis of ARDS

Inj.methylprednisolone (40 mg) IV Q6H
+

— Non-invasive ventilatory support
+

0, - 30 litres/mt (O, flow titrated down
depending on saturation) (pulse oximetery’

Respiratory rate <25/mt
+

O; requirement < 10 litres/mt
+

O3 saturation (pulse oximetry) > 95 %

Non-invasive ventilator disconnected
+
O, delivery by high concentration mask
+
Inj.methylprednisolone (40 mg) IV Q8H

Respiratory rate < 25/mt
+

O; saturation (pulse oximetry) > 95 %

O, delivery initially by 60 % venturi and|

«—— : :
l later titrated down to 24 % venturi

Respiratory rate < 25/mt
+

O3 saturation (pulse oximetry) > 95 %

O, delivery initially by nasal prongs (4
litres/mt) titrated down to 1 litre/mt and
— finally room air

+
Inj.methylprednisolone (40 mg) IV Q12H

Respiratory rate < 25/mt
+

O; saturation (pulse oximetry) > 95 %

Inj.methylprednisolone stopped
+

T. prednisolone started at (1mg/kg)
and tapered and stopped over a week

Figure 1: Treatment algorithm
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Figure 2: Graph showing number of days of treatment for all patients who survived
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Discussion

The involvement of the lung in leptospirosis is well
known, and one of the most commonly held views re-
garding this are the involvement of mediators.l**? There
is also some evidence that this may be a direct effect of
the organism on the lung tissue.*® The increase in infil-
trates which we observed on the chest X-ray when taken
on the second day after the initiation of penicillin is prob-
ably mediator-related; we hypothesize this to be a
Jarisch-Herxheimer-type reaction. As with other
spirochetal infections Jarisch-Herxheimer reaction is also
described in leptospirosis.** Owing to the involvement
of mediators and associated inflammatory process there
is a potential role for steroids. Steroids have been used
in the late phase of ARDS;®*% however, its use in the
early phase has been unproven. In this study we have
found that high-dose steroids in combination with
noninvasive ventilator is beneficial in ARDS owing to
leptospirosis. Economical and infrastructural constraints
in a rural hospital like ours often limit the use of treat-
ment modalities such as invasive ventilation. Even in
those who were treated with invasive ventilation mortal-
ity was 100% in our earlier experience.”! On the other
hand, this study shows that ARDS owing to leptospiro-
sis can be treated successfully with less expensive and
simpler interventions.

Conclusion
Methylprednisolone in ARDS (owing to leptospirosis)
in combination with respiratory support by noninvasive
ventilation is life-saving.

In our population (and elsewhere), for those at risk for
leptospirosis, the above combination therapy offers an
affordable and successful therapeutic measure without
the “cost and complications” that would otherwise ac-
company invasive ventilation.
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