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Background: In 2009 a new classification of dengue was proposed by WHO Tropical Disease
Research, which classifies dengue into dengue (D), dengue with warning signs (DW) and severe
dengue (SD). This classification highlights the warning signs of dengue disease severity.
Neurological complications are one of the most serious complications of dengue disease. This
study was carried out to see association of neurological complications of dengue patients with
WHO warning signs for dengue disease severity, and their outcome. Methods: It was a cross-
sectional analytical study and included 180 diagnosed and registered cases of dengue hemorrhagic
fever. The participants were subjected to a detailed clinical evaluation, laboratory assessment
including blood counts, hematocrit, serology for dengue fever and sonography at 24 hours and 48
hours of their admission. Results: Twenty-six percent patients were suffering from neurological
complications due to dengue. The warning signs for dengue disease severity like altered sensorium
(85.5%, p<0.001), raised hematocrit (n=47, p=0.029), gall bladder wall thickening, pleural
effusion and ascites on sonographic report (n=47, p=0.024), were strongly associated with the
neurological complications. Conclusion: Our study reveals significant association of WHO
warning signs for dengue disease severity with neurological complications of dengue disease.
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INTRODUCTION

Dengue, an acute viral disease transmitted by Aedes
mosquito, is declared to be endemic in Pakistan by
World Health Organization (WHO). It is caused by
one of the four serotypes of dengue virus designated
as; DENV-1, DENV-2, DENV-3, DENV 4. ™

In 2009 the older classification’ used since
1970s was replaced with a new classification of
dengue. It was proposed by WHO Tropical Disease
Research (TDR) and was published in the WHO
TDR 2009 dengue guidelines. This new classification
has proven to be useful in clinical management of
dengue infected individuals by evaluating the disease
severity by the presence or absence of the well

defined signs in the patients suffering from dengue
disease, which are termed as ‘Warning signs’.””’

Recent studies hypothesise that the dengue
virus is neurotropic. Both direct effect of the virus
(neurotropism) and immunological mechanisms
caused due to it are responsible for neurological
manifestations of dengue infection. However, the
exact pathogenesis of the disease has not been
established.* !

This study was carried out to see association
of neurological complications of dengue patients with
WHO warning signs for dengue disease severity, and
the outcome.

Table-1: Revised WHO classification for Dengue severity’

Dengue without Warning
Signs e Nausea, vomiting
e Rash

Fever and two of the following signs:

o Aches and pains
o Leukopenia and Positive tourniquet test

Dengue with Warning
Signs o Abdominal pain or tenderness
e Persistent vomiting

o Clinical fluid accumulation

® Mucosal bleeding

Dengue as defined above with any of the following:

o Lethargy, restlessness

e Liver enlargement 2 Cm

e Laboratory: Increase in HCT concurrent with rapid
decrease in platelet count

Severe Dengue
o Severe plasma leakage leading to:
= Shock (DSS)

Dengue with at least one of the following criteria:

e Severe organ involvement
= Liver: AST or ALT>1,000 IU/L
= CNS: impaired consciousness

= Fluid accumulation with respiratory distress
o Severe bleeding as evaluated by clinician.

= Failure of heart and other organs
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MATERIAL AND METHODS

This study was carried out by the approval of the
institutional ethical committee, Federal Postgraduate
Medical Institute, Shaikh Zayed Hospital Lahore,
Pakistan, in collaboration with the medical units of
Services, Mayo, and Jinnah Hospital, Lahore,
respectively from September to November, 2011. It was
a cross-sectional analytical study with the sample size of
180 diagnosed and registered patients of dengue
hemorrhagic fever.

Upon hospital admission, all the study
participants or his/ her next of kin, in case the patient
was unconscious, were asked for their written informed
consent for participation in this research project. The
baseline characteristics, including age, gender,
occupation and socioeconomic class, were recorded. A
detailed history, clinical evaluation and neurological
examination at 24 hours and 48 hours of admission were
performed in all the study participants. The muscle
power was recorded and noted according to the Medical
Research Council grading. We checked the mental
status of the unconscious study participants by the

Glasgow coma scale.'” Routine laboratory
investigations  including, blood counts, platelet
estimation, hematocrit and ultrasonography were
performed on each participant.

RESULTS

On central nervous system evaluation, 47 (26.1%) cases
were found to be suffering from neurological
complications. Among those neurological
complications, encephalopathy was the major
complication found in 39 (21.7%) cases, meningitis in 2
(1.1%) cases and encephalitis in 1 (0.6%) case.

The comparison of warning signs in dengue
patients for dengue disease severity, like alteration of
consciousness, ultrasound finding and hematocrit were
found significant in relation to the neurological
complications (»p<0.001, 0.028 and 0.029 respectively)
by using Chi-square test (Table-2).

At 48 hours of admission, 92.3% patients with
Dengue Shock Syndrome (DSS) recovered and 7.7%
patients expired. All the patients who developed DSS
were neurologically affected (p<0.005).

Table-2: Comparison of WHO warning signs in Dengue patients with and without neurological complications
WHO Warning signs for Dengue disease severity Neurological complications No Neurological complication
Variables Rank N % N % p
Fever Afebrile 40 85.1 111 83.5 0.792
Febrile 7 14.9 22 16.5 )
Vomiting Yes 24 51.1 69 51.9
No 23 48.9 64 48.1 0.923
Abdominal pain Yes 19 40.4 48 36.1 0.279
No 28 59.6 85 63.9 )
Mucosal bleed Yes 10 21.3 45 33.8 0.108
No 37 78.7 88 66.2
Alteration of consciousness Yes 40 85.1 0 0.0 <0.001*
No 7 14.9 133 100.0
Platelet count/mm®at 24 hours <25 18 38.3 50 37.6
26-50 12 25.5 47 35.3
51-75 10 21.3 18 13.5 0.648
76-100 4 8.5 9 6.8
100+ 3 6.3 9 6.9
Hematocrit at 24 hours <30.0 6 12.8 8 6.0
30.1-40.0 16 34.0 39 29.3 «
40.1-50.0 17 36.2 74 55.6 0-029
50+ 8 17.0 8 9.0
*Significant
DISCUSSION WHO warning signs like altered sensorium, pleural

This study was carried out to find the association
between WHO warning signs for dengue disease
severity in dengue patients with and without
neurological complications observed for 48 hours of
admitted dengue patients with warning signs.

In this study, varied neurological
manifestations of dengue infection like encephalopathy,
encephalitis,  dengue induced  Guillain—Barré
syndrome, meningitis and dengue shock syndrome
were observed to be present in association with WHO
proposed warning signs for dengue disease severity. The

effusion, ascites, hepatomegaly and increased
hematocrit were significantly associated with these
neurological complications.

The exact pathogenesis of the disease has not
been established. However, recent studies hypothesize
that the virus affects the nervous system.* "’

Our study results were consistent to the
findings of Domingues et a/ who reported involvement
of central nervous system in 21.2% dengue patients'
and are contrary to Verma et al who reported 0.5 to 6%
dengue cases with neurological complications." Our
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results are also consistent with the finding of studies
which suggest the neurovirulence of dengue virus.'* "’

Solomom et al found alteration of
consciousness as the major and most frequently
occurring warning sign as reported in our study.®

Several authors also report gall bladder wall
thickening, pleural effusion, hepatomegaly and ascites
as common findings on sonography."” >

Our study strongly confirmed the neurological
manifestation of dengue infection in the population of
Pakistan with the presence of warning signs of severe
dengue disease.

Neurological involvement plays a vital role in
causing significant morbidity and mortality of patients
of dengue disease. So, patients with these warning signs
should be closely monitored for their early evaluation,
management, and better prognosis of the disease.

CONCLUSION

There is a strong association between the neurological
manifestations of dengue disease and presence of WHO
warning signs of dengue disease severity.

REFERENCES

1. Jahan F. Dengue fever (DF) in Pakistan. Asia Pac Fam Med
2011;10(1):1.

2. Khan E, Kisat M, Khan N, Nasir A, Ayub S, Hasan R.
Demographic and clinical features Of dengue fever in Pakistan
from 2003-2007: A Reterospective cross-sectional study. PloS
One 2010;5(9):1-7.

3. Noisakran S, Perng GC. Alternate hypothesis on the pathogenesis
of dengue hemorrhagic fever (DHF)/Dengue shock syndrome
(DSS) in  dengue virus infection. Exp Biol Med
2008;233(4):401-8.

4. Deen JI, Haris E, Willis B, Balmaseda A, Hammond SN, Rocha
C, et al. The WHO classification and case definitions: Time for a
reassessment. Lancet 2006;368:170-3.

5. Zompi S, Montoya M, Pohl MO, Balmaseda A, Harris E.
Dominant cross-reactive B cell response during secondary acute
dengue virus infection in humans. PLoS Negl Trop Dis
2012;6(3):1568.

6.  Kalayanarooj S. Dengue classification: current WHO vs. the
newly suggested classification for better clinical application? J
Med Assoc Thai 2011;94(3):74-84.

7. Narvaez F, Gutierrez G, Perez MA, Elizondo D, Nun ez A,

20.

21.

22

23.

Balmaseda A, et al. Evaluation of the traditional and revised
WHO classifications of dengue disease severity. PLoS Negl Trop
Dis 2011;5(11):1397.

Soares CN, Castro MJC, Peralta JM, Freitas MRG, Sohler PM
Meningitis determined by oligosymptomatic dengue virus type 3
infection: Report of a case. Int J Infect Dis 2010;14(2):150-2.
Michael R. Wilson, Kenneth L. Tyler. Issues and updates in
emerging neurologic viral infections. Semin  Neurol
2011;31(3):245-53.

Kumar J, Kumar A, Gupta S, Jain D. Dengue hemorrhagic fever:
an unusual cause of intracranial hemorrhage. J Neurol Neurosurg
Psychiat 2007;78:253.

Verma R, Sharma P, Garg RK, Atam V, Singh MK, Mehrotra
HS. Neurological complications of dengue fever: Experience
from a tertiary center of north India. Ann Indian Acad Neurol
2011;14:272-8.

Cull RE, Whittle IR. The nervous system. Macleod’s Clinical
Examination. 10" ed. Edinburgh: Churchill Livingstone;2000.
Domingues RB, Kuster GW, Castro FLO, Souza VA, Levi JE,
Pannuti CS. Involvement of central nervous system in patients
with dengue virus infection. J Neurolog Sci 2008;267(1):36-40.
Channa R and Wassay M. Central nervous system involvement
in dengue viral infection. Pak J Neurolog Sci 2006;1(2):84-8.
Murthy J. Neurological complications of dengue Infection.
Neurol India 2010;58:581-4.

Matlani M, Chakravarti A, Rawal A, Kashyap B, Gurtoo A.
Dengue encephalitis: an entity now common in dengue-prone
regions. Trop Doct 2009;39(2):115-6.

Brito CAA, Silvana Sobreira S, Cordeiro MT, Silva NL. Acute
disseminated encephalomyelitis in classic dengue. Rev Soc Bras
Med Trop 2007;40(2):200.

Solomon T, Dung NM, Vaughn DW, Kneen R, Thao LTT,
Raengsakulrach B, et al. Neurological manifestations of dengue
infection. Lancet 2000;355(9209):1053-9.

Ong A, Sandar M, Chen M, Sin LY. Fatal dengue hemorrhagic
fever in adults during a dengue epidemic in Singapore. Int J
Infect Dis 2007;11:263-7.

Wahid SF, Sanusi S, Zawawi MM, Ali RA. A comparison of the
pattern of liver involvement in dengue hemorrhagic fever with
classic dengue fever. Southeast Asian J Trop Med Public Health
2000;31:259-63.

Mohan B, Patwari AK, Anand VK. Hepatic dysfunction in
childhood dengue infection. J Trop Pediatr 2000;46:40-3.
Agganwal A, Chandra J, Aneja S, Patwari AK, Dutta AK. An
epidemic of dengue hemorrhagic fever and dengue shock
syndrome in children in Delhi. Indian Pediatr 1998;35:727-32.
Ayyub M, Khazindar AM, Lubbad EH, Barlas S, Alfi AY, Al-
Ukayli S. Characteristics of dengue fever in a large public
hospital Jeddah, Saudi Arabia. J Ayub Med Coll Abbottabad
2006;18(2):9-13.

Address for Correspondence:

Dr. Ayesha Akmal, Assistant Professor, Department of Physiology, CMH Lahore Medical & Dental College, Lahore,

Pakistan. Cell: +92-315-0455523
Email: ayeshaakmal@hotmail.com

http://'www.pps.org.pk/PJP/11-2/Akmal.pdf 13



