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Background: Hypotension in malaria can be due to various causes. One among them is
relative adrenal deficiency. World Health Organisation (WHOQO) and Indian malaria guidelines
do not allow the use of steroid in malaria patients. But it appears prudent to use systemic
steroid in those subset of malaria patients having adrenal deficiency. So the aim of the
study was to prove or disprove the existence of adrenal deficiency in malaria patients.
Methodology: This is a case control study which was conducted in two tertiary care
centres, single blind and prospective in nature. SPSS 19 was used at the end of the study
for all statistical analysis. Patient characteristics and outcome of interest is calculated
with 95% confidence limits. The probability of <0.05 is considered to be significant.
Results: Compared with control group the study group had significantly lower serum
cortisol level at presentation (36.56 +6.52 ug/dl vs. 19.43 £7.29 ug/dl, p=0.0086). In the
study group there is significant rise in serum cortisol level after recovery from hypotension
(19.96+7.29 ug/dl vs. 35.86+8.26 ug/dl, p=0.01). In control group there is slight
decrease of serum cortisol level after recovery (36.85 +6.42 ug/dl vs. 34.72+9.12 ug/dl,
p =0.83). Conclusion: Adrenal insufficiency may be the cause of unexplained hypotension
in severe falciparum malaria. Administration of systemic corticosteroid in this subset of
patients seems to be justified.
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INTRODUCTION

level has been reported to be higher in uncomplicated
malaria than healthy controls by Wilson et al (2001).> Davis

Of the 34 million reported cases of malatia in South East et al (1997) found that the basal serum cortisol in patients

Asian Region, India reports approximately two-third of
all confirmed cases with 5 states accounting for more
than 60% of these cases: Odisha, Chhattisgarh, Madhya
Pradesh, Jharkhand and West Bengal." Around 50% of the
total malaria cases reported in India are due to Plasmodium
falciparum.? There are many causes of hypotension in
falciparum malaria and in some cases the exact cause cannot
be recognised.’ It is reasonable to think of adrenal gland
affection in this subset of patients. Brookes et al (1969)
found raised serum cortisol with normal diurnal variation
in malaria patients of unspecified severity.* Serum cortisol

of severe falciparum malaria was significantly higher than
those of uncomplicated cases.® Adding to the confusion
Mohapatra et al (2005) observed that the mean serum
cortisol level of uncomplicated malaria was higher than
that of complicated malaria with hypotension.” Then there
came the WHO guideline that corticosteroids are not to
be used in malaria and they are in fact detrimental.® The
objective of the present work is to focus on the group of
patients presenting with unexplained hypotension in severe
falciparum malaria and to analyse the functional status of
the adrenals by estimating the serum cortisol.
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MATERIALS AND METHODS

Inclusion criteria

1. Age more than 15 yr.

2. Slide positive for Plasmodium falciparum.
3. Having systolic BP<80mm Hg.

Exclusion criteria

1. Patients with other co-existing illness.

2. Other causes of hypotension like hypovolemia,
septicaemia, pulmonary oedema, acidimia and low
cardiac output.

3. Patients who had received corticosteroids in any form
within 6 weeks.

After carefully considering the inclusion and exclusion
criteria, all the patients were grouped into study and
control group. Controls were those, which detected slide
positive for falciparum malaria in peripheral smear but
without hypotension. A total 80 patients were taken into
consideration, half in control group and half in study
group. Relevant parameters were compared using SPSS 19
software. Student’s t test was used for nominal variables and
chi square test was used for categorical variables. Patient
characteristics and outcome of interest was calculated
with 95% confidence limits. The probability of <0.05 is
considered to be significant.

Detailed clinical evaluation of the patients was performed
at the time of admission and daily thereafter. Serum
Cortisol estimation was done at the time of admission
and after hypotension was corrected with suitable anti
malatial treatment and other supportive therapy like IV
fluids and inotropes. Serum cortisol was estimated by
Radio-immunoassay (RIA).

RESULTS

The demographic profile of both study and control groups
were similar (p=0.08). We obtained maximum cases in
the age group of 25-44 in both study and control group.
Hypotensive patients more commonly presented with other
complications (77.5%) as compared to the control group
without hypotension (60%). Eighty five percent of cases
presented within 7 days of symptoms and all of them
presented within 10 days. Most of the cases in study group
presented with heavy parasitemia (>15/1000 RBC) as
compared to the control group. Eight patients died among
the study group and 4 patients died among the control
group. The mean serum cortisol at presentation among
the cases was 19.43 + 7.29 pg/dl and that of the control
group was 35.86 £ 8.26ug/dl This difference is statistically
significant (p= 0.006). The mean serum cortisol level
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after correction of hypotension among the study group
increased to 35.86 & 8.26 ng/dl and the rise was significant
(p=0.001). The mean serum cortisol level after treatment
among the control group was 34.72 + 9.12 ug/dl and this
fall is not significant (p=0.06). There was no difference in
mortality among the study group among those patients with
or without renal failure and hepatopathy. All the patients
who died among the study group had at least some other
WHO defined complication.

DISCUSSION

Both the control and study group are similar from the
demographic point of view (p=0.08). In both the groups the
most common age group of presentation was 25-44 years.
Sharma etal (2007) also observed that 61.4% of malatia cases
belong to 15-39 age group.’” Getahun et al (2006) also had
reported that 59% of their cases were in the age group of
15-29.1 So this study is no different to conclude that most of
the cases of malaria present at a younger age group. In a study
by Mohapatra et al (2005) the authors concluded that most
of the complications develop within 5 days of development
of fever.!! Our study was no different as we observed that
85% of our cases in study population presented within 7 days
of fever. Nearly 55% of cases in the study group had heavy
parasitemia >15/1000 RBC in comparison to only 12% in
the control group. It appears that the degree of parasitemia
has something to do with hypotension.

Eight patients from the study group and 4 patients from
the control group succumbed during the treatment.
Among those 8 patients who died in the study group all
had associated other complications like that of cerebral,
renal failure, hepatopathy, anaemia or something other. No
death is seen among patients of hypotension without any
other added complications. So it is prudent to opine that
though hypotension itself is not responsible to increase
the mortality, but when added to another complication, it
dramatically increases the mortality. Five patients among
those 8 deaths in the study group had hypotension lasting
more than 48 hours; (co-efficient of co-relation among the
duration of hypotension and mortality is 0.68). So we may
conclude there is a positive co-relation among the duration
of hypotension and mortality. Even after searching
extensively we could not get any prior documentation of
relation among the duration of hypotension and mortality.
Those 4 patients who died from the control group 3 of
them had multiorgan failure along with cerebral malaria
and the other had only cerebral malaria.

It is a well known fact that the serum cortisol level should
increase at the time of stress to combat the crisis. Severe
falciparum malaria is a great stress to the body and we
expect the serum cortisol level to rise. In the setting of
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critical illness, serum cortisol <15 pg/dl is accepted as
adrenal insufficiency, where as 15-34 pg/dlis considered as
relative adrenal insufficiency and > 35 pg/dl is considered
as normal.'" Wilson et al (2006) while studying the
uncomplicated malaria cases observed that serum cortisol
level was higher than healthy controls.” Davis et al (1997)
found that the basal serum cortisol in patients of severe
falciparum malaria was significantly higher than those of
uncomplicated cases.” Mohapatra et al (2005) observed that
the mean serum cortisol level of uncomplicated malaria
was 460.3 £ 7.5 pug/dl and that of complicated malatia with
hypotension was 34.8 + 8.5 ug/dL” Our study population
was only that subset of hypotensive patients where no
other cause of hypotension could be attributed like that of
hypovolemia and decreased cardiac output. The mean serum
cortisol at presentation among the control group was 35.86
+ 8.26 pg/dl and after treatment it decreased marginally to
34.72 £ 9.12 pg/dl and the difference was not significant
(p=0.06) explaining that the serum cortisol level was elevated
at the onset suggesting acute stress. While comparing the
serum cortisol level at presentation among the study and
control group, the study group had decreased level and the
difference was significant (p=0.006) which probably can
be explained by relative hypoadrenergic state though the
relative adrenal insufficiency has a cut off value of 15 pg/dL
The mean serum cortisol at presentation among the study
group was 19.43 + 7.29 ug/dl and after the correction of
hypotension it significantly increased to 35.86 + 8.26 pg/dl
(p=0.001). This shows that the increase in serum cortisol
level after return of blood pressure to normalcy may be due
to regain of the adrenal function. There was no statistical
difference in those patients of hypotension who also had
renal failure or hepatopathy. Probably this indicates that
both of these factors do not affect the cortisol production
in this subset of patients. Davis et al (1997) found that
the cortisol metabolism was slower in severe falciparum
malatia with hepatopathy.'” They observed that there is a
significant co relation between serum bilirubin and serum
cortisol level but not with serum transaminases, albumin
or serum creatinine.” We did not observe such correlation
between hepatopathy and our study group.

CONCLUSION

The serum cortisol level among the patients of unexplained
hypotension is significantly lower than those of control

and the level increases significantly with treatment. Even
if the absolute serum cortisol appears normal in malaria
patients, it may be considered subnormal considering the
severe stress of malaria. Hypotensive patients present with
more complications than normotensive malaria patients.
Hypotension alone is not associated with increased
mortality, but when combined with other complications the
mortality is exacerbated. Administration of systemic steroid
in this subset of patients with unexplained hypotension
appears to be justified in addition to inotropic support and
anti malarial treatment. More study is required with more
number of cases with more stringent criteria to generalise
this observation of us.

REFERENCES

1. World malaria Report 2010;
malaria_report_2010/en/index. html

2. Diagnosis and treatment of Malaria. Directorate of National
Vector Borne Disease Control Programme (Directorate General
of Health Services) Ministry Of Health And Family Welfare, Govt.
of India, Delhi 2013.

3. White NJ. Malaria. In: Garden C, editor. Manson’s Testbook of
Tropical Diseases. 20th edition. London: WB Saunders. 1996;
1087-1164.

4. Brooks MH, Barry KG, Cirksena WJ, Malloy JP, Bruton J and
Gillland PF. Pituitary-adrenal function inacute falciparum
malaria. Am J Trop Med Hyg. 1969;18(6):872-877.

5. Wilson M, Davis TM, Binh TQ, Long TT, Danh PT and
Robertson K. Pituitary adrenal function in uncomplicated
malaria. South-East Asian J Trop Med Public Health 2001;
32(4):689-695.

6. Davis TM, Li TA, Tran QB, Robertson K, Dyer JR, Phan TD, et al.
The hypothalamic-pituitary-adrenocortical axis in severe
falciparum malaria: effects of cytokines. J Clin Endocrinol Metab
1997;82(9):3029-3033.

7. Mohapatra MK, Padhiary KN and Sahu RP. Relative adrenal
failure in complicated falciparum malaria. International
Conference on Malaria, Nov 2005, New Delhi, India.

8. WHO 2006: Guidelines for the treatment of malaria.

9. Sharma AK, Bhasin S and Chaturvedi S. Predictors
of knowledge about malaria in India. J Vector Borne
Diseases 2007; 44:189-197.

10. Mengistu G and Diro E. Treatment outcome of severe malaria in
adults with emphasis on neurological manifestations at Gondar
University Hospital, North West Ethiopia. Ethiop J Health Dev
2006; 20(2):106-111.

11. Gurdon H. Willams and Robert G. Dluhy. Disorders of adrenal
cortex. In Harrissons Principle of Internal Medicine. 16th Edn,
New York, McGraw Hill Inc, 2144-2145.

12. Davis TME. Antimalarial drugs and glucose metabolism. Br J
Clin Pharmacol 1997;44:1-7.

www.who.int/malaria/world_

Authors Contribution:

Source of Support: Nil, Conflict of Interest: None declared.

SP, KP - conceived and designed the study, analyzed and interpreted the data, searched the literature and made the first draft of the manuscript;
DD,SK, BNM & TK - searched the literature and helped the manuscript preparation. All authors reviewed and approved the final manuscript

32

Asian Journal of Medical Sciences | May-Jun 2015 | Vol 6 | Issue 3




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


