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ABSTRACT

Context: Acute Encephalitis Syndrome(AES) caused by viruses is a matter of concern.Japanese Encephalitis(JE) is considered to be the major
cause of AES in India but non JE viruses such as Herpes Simplex Virus(HSV) contribute significantly towards the causation of AES.Studies on
HSE in West Bengal is limited.

Aim: The present study is designed to find out the patient profile and burden of HSV encephalitis among patients suffering from AES in Kolkata
and surrounding districts. Study Design: The present study is a descriptive observational study. Study Settings: The present study was undertaken
at Virology Unit,Microbiology Department,School Of Tropical Medicine,Kolkata from March 2017-March 2018.Subjects and Methods:
Cerebrospinal fluid (CSF) was collected from 120 suspected AES patients and was tested for HSV-1 DNA by RealTime RT PCR using specific
primers and probes for Herpes Simplex Virus -1.Results:Out of the 120 suspected cases 6(5%) were found to be positive for HSV-1 DNA in their
CSF.The Male:Female ratio of infection was 1:1.A bimodal age distribution was noted and positive cases were found mostly from December to
June.All the positive cases had a duration of illness of 5 to 15 days. Conclusion: The burden of HSV-1 infection among patients of AES is 5%.Real
Time PCR for HSV-1 DNA in CSF becomes positive within 2 weeks of onset of AES.Therefore, testing of HSV-1 DNA in CSF of suspected
patients should be done preferably within 2 weeks of onset of symptoms.
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INTRODUCTION:

The WHO( World Health Organization) has defined AES(Acute
Encephalitis Syndrome) as “clinically,any person of any age, at
anytime of the year presenting with acute onset of fever and a change in
mental status(including signs and symptoms such confusion,
disorientation, coma or inability to talk and or new onset seizures,
excluding simple febrile seizures”"In India, it has been estimated that a
population of 375 million people residing in 171 districts of 17 states
are atrisk of acquiring AES”.

For several decades, based on confirmed outbreak reports JE( Japanese
encephalitis) has traditionally been considered as the major cause of
AES in India.However, several recent outbreak investigation and
surveillance studies have increasingly reported non JE etiologies in
AES'New viral agents such as chandipura and Nipah virus and other
viruses such as HSV,VZV,Dengue,Enteroviruses, West Nile virus are
also responsible for the causation of “***HSV is the most common
cause of severe focal encephalitis in manHSV causes progressive
cerebral necrosis and edema with upto 70% mortality if untreated’.
Antiviral drugs against HSV are available, but they are most effective
when given early’.Researches on HSV encephalitis and its
epidemiology has not been done abundantly in India.

So, we have designed a study to find out the patient profile and the
burden of HSV encephalitis among patients suffering from acute
encephalitis syndrome in Kolkata and the surrounding districts using
RealTime PCR of CSF of patients presenting with AES.

MATERIALSAND METHODS:

A study was undertaken at the virology Unit, microbiology
department, School of Tropical Medicine , Kolkata , from March 2017
toMarch2018.

Inclusion criteria was , a person of any age , at anytime of the year with
acute onset of fever with a change of mental status and /or new onset
seizure.

CSF samples were taken from 120 suspected acute encephalitis
patients admitted in different medical college hospitals and health care
facilities in Kolkata and surrounding districts.

Patients were included in the study after taking informed consent
following which, CSF samples were collected from suspected AES
cases.CSF was tested for HSV-1 DNA by RealTime RT PCR and the
results were analyzed.

DNA was extracted from 200 microlitre of CSF using QIAmp DNA
minikit(Qiagen).It is designed for rapid purification of DNA.After
optimal lysis, the sample was loaded into QIAmp mini spin column
and the DNA that was adsorbed into the QIAmp silica membrane was
washed for the removal of any residual contaminants.Purified DNA
was eluted in a concentrated form in buffer AE for direct use in PCR.

Amplification was carried out in an Applied Biosystem detector 7500
machine programmed for a 3 step protocol that is 30 sec incubation at
50°C, 15 min at 95°C for Taq activation and 50 cycles of PCR
amplification( 45 sec at 94°C for denaturation and 1 min 15 sec at 60°C
for annealing, extension and data collecting).Fluorescence data was
collected during the 60°C incubation step.

Primers used:

HSVFPHSV-IFTTCTCGTTC CTCACT GCCTCCC)
HSVRP(HSV-IR GCAGGCACACGTAACGCACGCT)
RNAase P-F (AGATTT GGACCTGCGAGCG)

RNAase P-R(GAG CGG CTGTCTCCACAAGT)

Probes used:

HSV-1P6-Fam- CGT CTG GAC CAACCG CCACACAGG T-BHQ-
1)

RNAase P6-Fam TTC TGACCT GAAGGCTCT GCG CG-BHQ-1)

Positive samples for HSV 1 was defined as those with cycle threshold
(Ct Values) less than or equal to 40.

Negative samples for HSV 1 was defined as those with cycle threshold
more than 40.

The test was taken a valid , if NTC( Non Template Control) and
(Extracted Water Negative Control) did not show any fluorescence,if
positive control(HSV-1 and RP)showed Ct<=40 and if all CSF
samples tested are positive for RNAase P(Ct<=40) irrespective of
whether they are positive or negative for the pathogen tested.

RESULTS:

Out of the 120 cases,6 were found to be positive for HSV 1 DNA in
their CSF which comes to a percentage of 5% overall

(Figure 1).

The number of males affected with the disease was equal to that of the
females giving a Male:Female ratio of 1:1 (Table 1).3 out of the 6
positive patients were below 20 years of age and 2 out of 6 were above
40 years.One patient was aged 28 years among all 6(Table 2).
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Figure 1:
Table: 2
Age Number Positive

<20 Yrs 3

20 — 40 years 1

>40 Yrs 2

Positive cases were mostly found during the month of December,
February,April, May and June(Figure 2).

Figure 2: Cases were positive from Kolkata(South Bengal)
Coochbehar and Alipurduar(North Bengal) and Birbhum district.
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All the positive cases had a duration of illness of 5 to 15 days.Total
number CSF tested from AES cases of who had a duration of illness of
<6 days were 45 and the number that tested positive was only 1 givinga
percentage positivity of less than 6 days of illness of 2.2%.The total
number of CSF samples from confirmed AES cases who had a duration
ofillness of 6 -15 days was 66 and the number that tested positive was 5
giving a percentage positivity in this timeframe of 7.57% and the total
number of samples tested who had a duration of illness of > 15 days
was 9 and none of the samples were positive.

DISCUSSION:
In our study, HSV 1 etiology in acute encephalitis patients was
detected in 5% of cases by molecular method.

Studies on HSE in India is limited’. However, among the few studies
available one older study states that HSV 1 encephalitis constitutes a
very low proportion(1.1%) of acute viral encephalitis cases seen in
eastern Uttar Pradesh, India’.In another study describing the etiology
and clinicoepidemiological profile of acute viral encephalitis in
children in Western Uttar Pradesh,India, it was found that about 10.5%
of viral etiology was contributed by Herpes Simplex Virus'*In one
more recent study in Uttar Pradesh,India it was found that the most
common causative agent of AES was JE virus(16.2%),followed by
dengue virus(10.8%),HSV(9.3%)"".In a very recent study at Rajasthan,
NorthWest India,looking into the Aetiological study of viruses causing
acute encephalitis syndrome,HSV was the most common
virus(8.45%) followed by EBV,VZV,CMV,EV,MPV,MV and RV."

Age distribution of the positive patients was somewhat bimodal.3 out
of 6 patients were below 20 years of age and 2 out of 6 were above 40
years.Previous studies have shown a bimodal age distribution of HSE
with one third of the cases occurring in those less than 20 years and two
third of the cases were aged 50 years or more™.In a study done by
Whitley et al. it was found that the disease was more common in
patients aged < 20 years and >40 years".

Other studies have also shown that there is a bimodal age distribution
in HSV encephalitis patients with a peak incidence in very young(upto
3 years of age) and again in adults aged>50years,with both sexes
equally effected™*"™".

Males and females were affected equally in our study with the male:
Female ratio being 1:1.Different studies have different perspective on
the gender distribution of HSV encephalitis patients.Some state that

both the genders are equally effected whereas others say that males are
more likely to have the disease as compared to females.

Positive cases were found from North Bengal( 2 from Coochbehar and
1 from Alipurduar).2 patients were from Kolkata and 1 out of the 6
positive patients was from Birbhum district of West Bengal.No
specific hotspot zone of infection could be pinpointed out.

While following the time trends of the disease, it was noted that no
positive cases were found during the months from July to
November.Positive cases were found during the months of
December,February, april,may and june which means that the disease
ismore likely to flare up during the winter and early summer months.

HSV DNA detection by PCR of cerebrospinal fluid samples is a very
efficient method for diagnosis of HSE"”*. Although, PCR of CSF is the
diagnostic method of choice for HSE, negative results need to be
interpreted in the context of patient's clinical presentation and timing
of CSF sampling” .Herpes Simplex encephalitis is one of the very few
neurological infections in which a direct comparison has been made
between the frequency of detection of CSF PCR and brain
biopsy.Thus,HSV DNA was detected by PCR in CSF of 53(98%) of 54
patients with brain biopsy proven HSE and a positive PCR was
detected in 3/47(6%) of patients whose brain tissue was culture
negative”.Overall, the sensitivity of PCR of CSF was 98%,indicating a
false negative rate of 2%.The specificity of CSF PCR was 94%
indicating a false positive rate of 6%.These figures have largely been
confirmed in subsequent studies. A detailed study of issue using a
decision model analysis estimated that the sensitivity of CSF PCR is
96% and specificity is 99%" Based on such data, CSF PCR can be
recommended as a highly reliable method of diagnosing HSE without
the need for brain biopsy.

The timing of CSF sample used for PCR is an important factor
influencing the sensitivity of the method.The CSF PCR for HSE can be
negative during the early stage of infection with documented failures
to detect HSV -1 DNA during first 3 days after the onset of
illness™* Re examination of the same negative CSF a few days later
may yield positive PCR result” The CSF PCR may also be negative if
the sample is taken too late during the infection™.

In our study, all positive cases had a duration of illness ranging from 5-
15 days,which is during the late first week and second week of
infection. However, out of the 120 AES cases 34 had a duration of
illness of <5days.So, these patients might turn out to be positive if the
CSF PCR test could be repeated after 3-4 days of the first test but,
unfortunately these patients could not be followed up.

CONCLUSION:

This study conducted from March 2017 -March 2018 revealed that
HSV-1 positivity amongst patients presenting with AES was 5%.The
disease followed a bimodal age distribution with a predisposition for
ages <20 years and >40 years.Males and females were equally affected
by the disease with the infection rate being more during the late winter
and early summer months.No specific area distribution could be
mapped from the study.The chances of getting a positive PCR result
was more if the CSF was tested in the late first week and early second
week.Chances of CSF PCR positivity was very less if samples were
tested after the second week of illness.

REFERENCES:

1. WHO-recommended standards for surveillance of selected vaccine preventable
diseases.Geneva: WHO;2003. Available at http://whqlibdoc.who.in/hq/2003/ WHO_v
&b_03.01.pdf.

2. Pothraju NR.Incidence rate of acute encephalitis syndrome without specific treatment in
India and Nepal.Indian Journal of Comm Med.2012;37:240-51.

3. Joshi R kalanti SP,Reingold A,Colford JM Jr.Changing Landscape of acute encephalitis
syndrome in India.a systematic review.natl Med J India 2012;25(4):212-20.

4. Benjamin LA,Lewthwaite P,Vasanthapuram R,Zhao G,Sharp C,Simmonds P et
al.Human parvovirus 4 as a potential cause of encephalitis in children in India.Infect Dis
2011;17(8)1484-7.

5. Nahamias AJ,Whitley RJ,Visintine AN et al.Herpes simplex virus encephalitis:
laboratory evaluations and their diagnostic significance.J infect dis 1982;145:829-36.

6. Whitley RJ,Soong SJ,Dohis R,et al. Adenosine arabinoside therapy of biopsy proven
herpes simplex encephalitis.N Engl ] Med 1977;297:289-94.

7. Whitley RJ,Herpes simplex virus infections of central nervous system.Am J Med
1988:85(S2A):61-67

8. Panagariya A,Jain RS,Gupta RS,Gupta S,Garg A,Sureka RK,Mathur V.Herpes simplex
encephalitis in North West India.Neurology India.2001 Dec;49:360-5.

9. Aurelius E,Johanson B,Skoldenberg B,Forsgren M.Encephalitis in immunocompetent
patients due to Herpes simplex virus type 1 or 2 determined by type specific polymerase
chain reaction and antibody assays of cerebrospinal fluid.J Med Virol.1993
Mar;39(3):179-8

10.  FarzanaK,Beig, Abida Malik,Meher Rizvi,Deepshikha Acharya,Shashi Khare.Etiology

I International Journal of Scientific Research |—| 39 |



Volume - 9 | Issue - 8 | August - 2020 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

. ________________________________________________________________________________________________________________|
and clinic-epidemiological profile of acute viral encephalitis in children in western Uttar
Pradesh,India.International Journal Of Infectious diseases(2010)14,e141-¢146.

11.  Jain PJain A,Kumar A,Prakash S,Khan DN,Singh KP,garg RK.,Kumar R,Kumar
GA.Epidemiology and etiology of acute encephalitis syndrome in North India.Jpn J
Infect Dis.2014;67(3):197-203

12.  Tiwari JK,Malhotra B,Chauhan A,Malhotra H,Sharma P,Deeba F,Trivedi K,Swamy
AM.Acetiological study of viruses causing acute encephalitis syndrome in North West
India.Indian J Med Microbiol 2017;35:529-34

13.  Aurelius E,Johanson B,Skoldenberg B,Forsgren M.Encephalitis in immunocompetent
patients due to Herpes simplex virus type 1 or 2 determined by type specific polymerase
chain reaction and antibody assays of cerebrospinal fluid.] Med Virol.1993
Mar;39(3):179-8

14.  Gambhir IS,Singh NN,Singh DS,Gulati AK.Herpes simplex virus-1 encephalitis in
eastern uttar Pradesh.comment in:J Assoc physicians India.2001 Mar;49:392.

15. Whitley RJ,Soong SJ,Linneman C Jret al:Herpes simplex encephalitis .Clinical
assessment.JAMA 1982;247:317-320.

16. Taddeo, B., & Roizman, B. (2006). The virion host shutoff protein (UL41) of herpes
simplex virus 1 is an endoribonuclease with a substrate specificity similar to that of
RNase A. Journal of Virology, 80(18), 9341-9345

17.  Birmanns B, Reibstein I, Steiner I. Characterization of an in vivo reactivation model of
herpes simplex virus from mice trigeminal ganglia. ] Gen Virol 1993;74: 2487-91.

18.  Decman V, Freeman ML, Kinchington PR, Hendricks RL. Immune control of HSV-1
latency. Viral Immunol 2005; 18: 466-73.

19.  Sauerbrei A,Eichhorn U,Hottenrott G,Wutzler P.Virological diagnosis of herpes
simplex encephalitis.J of clinical virol 2000;17(1): 31-6

20. RowleyAH,Whitley RJ,Lakeman FD,Wolinsky SM.Rapid detection of herpes simplex
virus DNA in cerebrospinal fluid of patients with herpes simplex encephalitis.Lancet
1990;335(8687):440-1.

21.  Tyler KL1.Herpes simplex virus infections of central nervous system:encephalitis and
meningitis including mollaret's.2004 Jun; 11 Suppl 2.57A-64A.

22.  Lakeman FD, Whitley RJ. Diagnosis of herpes simplex encephalitis: application of
polymerase chain reaction to cerebrospinal fluid from brain-biopsied patients and
correlation with disease. J Infect Dis 1995; 171: 857-863.

23.  Tebas P, Nease RF, Storch GA. Use of the polymerase chain reaction in the diagnosis of
herpes simplex encephalitis: a decision analysis model. Am J Med 1998; 105: 287-295.

24. Guffond T, Dewilde A, Lobert P-E, Caparros-Lefebvre D, Hober D, Wattre P.
Significance and clinical relevance of the detection of herpes simplex virus DNA by the
polymerase chain reaction in cerebrospinal fluid from patients with presumed
encephalitis. Clin Infect Dis 1994; 18: 744-749.

25.  Weil AA, Glaser CA, Amad Z, Forghani B. Patients with suspected herpes simplex
encephalitis: rethinking an initial negative polymerase chain reaction result. Clin Infect
Dis2002;34: 1154-1157.

26. DeBiasi RL, Tyler KL. Molecular methods for diagnosis of viral encephalitis. Clin
Microbiol Rev 2004; 17: 903-925.

| 40 |—| International Journal of Scientific Research I




