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Hepatitis E and Meningitis 
Outbreaks in India; Avian Influenza:
Is Oseltamivir an Answer?
A B S T R A C T  & C O M M E N T A R Y

By Elliott J. Anderson, MD, and Maria D. Mileno, MD
Dr. Mileno is Director, Travel Medicine, The Miriam Hospital, Associate Professor of
Medicine, Brown University, Providence, RI, and Dr. Anderson is former resident of
Internal Medicine, Brown University.
Dr. Mileno is a consultant for GlaxoSmithKline and does research for Merck, and Dr. Anderson reports no consul-

tant, stockholder, speaker’s bureau, research, or other financial relationships with companies having ties to this

field of study.

Synopsis: Several disease outbreaks present travelers to south Asia with new
medical questions for their travel medicine providers. They underscore the
dynamics of this field which change on virtually a daily basis.

Sources: Jaundice Outbreak in Alandi, 61 Affected. PUNE Express News Service.
March 27, 2005; Normile D. Infectious Diseases. Genetic Analyses Suggest Bird Flu
Virus is Evolving. Science. 2005;308:1234-1235.

Hepatitis E

The international society for infectious diseases (isid) has provided
details on an outbreak of viral hepatitis in India through its ProMED-Mail

service. An epidemic in the Maharashtra region (see map) of India has been
attributed to the hepatitis E virus (HEV), and felt to be related to leakage from
sewage drainage lines that contaminated a parallel drinking water supply. The
areas of Baramati and Alandi have been the most affected. As of March 28th,
2005, there have been nearly 350 reported cases of viral jaundice in Baramati
and over 60 in Alandi. Approximately 40 patients have required hospital
admission in Baramati. There were no reports of mortality from fulminant
hepatic failure as of the date of the release. One of the more severely affected
patients was several months pregnant, and authorities were offering
immunoglobulin to pregnant women, regardless of whether they have already
been infected.

Hepatitis E virus is known to be endemic to the region, with occasional cases
occurring, but the National Institute of Virology claims this is the first time it
has taken on epidemic proportions within this region. Generally, hepatitis sec-
ondary to HEV is an enterically transmitted, self-limited inflammatory illness.
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The non-enveloped, single stranded RNA virus produces
its highest incidence of human infection in Asia, Africa,
the Middle East, and Central America. In the last report-
ed severe outbreak from 1986 to 1988, over 100,000 per-
sons were afflicted in the Xinjiang region of China. It is
an unusual cause of hepatitis in western countries, and
sporadic cases will usually be encountered among peo-
ple who have recently visited and returned from endemic
areas. After an incubation period ranging from 15 to 60
days, the illness manifests itself with malaise, anorexia,
fever, and jaundice. Nausea, abdominal pain, and vomit-
ing can accompany acute illness, as is the case with most
forms of viral hepatitis. Fulminant hepatitis is rare in
association with hepatitis E, with a low overall case
fatality rate.  However, hepatitis E infection during the
third trimester of pregnancy may cause very serious ill-
ness. Pregnant women are at considerable risk for fulmi-
nant hepatic failure and death (20% in the third
trimester).

Measures have been taken in affected regions of India
to repair leaks in the sewage lines in order to limit fur-
ther disease. Trials of local water use are now underway
again after a ban on hotel use of local water and ice had
been enforced. Recommendations were made to the
local population to boil water, as well as add medichlor,

a chloramphenicol based purification method.
Antibiotic measures will not rid contaminated water of
the hepatitis E virus, but would be intended to help limit
the transmission of other potential enteric pathogens.
Travelers to affected areas, as always, should take pre-
cautions to avoid water of unknown purity, and native
sugarcane, fruit juice, and uncooked fruits or vegetables
until word of complete resolution is available. The epi-
demic is likely nearing resolution, as the source has been
identified and was in the process of repair at the time of
the last reported information released in early April.

Meningococcal Meningitis

While there is currently no vaccine available to pre-
vent hepatitis E, all travelers to India should now receive
meningococcal immunization. There has been a recent
outbreak of meningococcal disease in the national capi-
tal of India, Delhi, which was outlined in the WHO
Communicable Disease Surveillance and Response web-
site. As of May 16, 2005, 303 cases had been reported in
the city, with 26 associated deaths. Nearly 40 more cases
had been reported from nearby areas outside of the city
as well. The majority of patients have been young adults,
ages 16-30. All deaths have occurred in this age group. 
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CSF evaluation, cultures, and typing revealed serogroup
A as the causative strain in 18 patients where laboratory
confirmation of a specific serogroup was possible. The
WHO is working closely with local authorities to assist
in effective outbreak control through education, chemo-
prophylaxis, and vaccination. Medical staff who work in
regional hospitals are being vaccinated, and contacts of
case patients are receiving prophylactic antibiotics, as
well as vaccination.

Meningococcal disease is endemic to the Delhi
region, and there are sporadic cases occurring yearly.
However, the last outbreaks of this proportion were in
1985 and 1966. In 1966, over 600 cases were reported,
with a 21% fatality rate. In the larger epidemic of 1985,

6133 cases with a 13% fatality rate occurred. The gram-
negative diplococci, Neisseria meningitides, is transmit-
ted through droplets of respiratory and throat secretions.
There is no animal reservoir other than humans, where it
is carried in the pharynx. An estimated 10-25% of the
general population are carriers, and this percentage sure-
ly climbs during outbreaks. The factors that lead to the
ability of the bacteria to invade hematogenously and
reach the meninges are still obscure, but include
antecedent viral or bacterial respiratory infection, asple-
nia, and other immunodeficiencies, particularly of termi-
nal complement components.

Effective control of the outbreak and successful
treatment of case patients are dependent upon early
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recognition and institution of appropriate antimi-
crobial therapy, in addition to chemoprophylaxis
and vaccination. The vaccines typically take 10-14
days to confer reasonable immunity, and are known
to protect against 4 strains of N. meningitidis
(A/C/Y/W-135). In the interim, contacts can
receive prophylactic antibiotics with one of several
effec t ive  agents  inc luding c iprof loxacin ,
rifampicin, minocycline, or ceftriaxone among oth-
ers. Measures to limit over-crowding and to pro-
mote appropriate hygiene and sanitation are always
part of the efforts to control further spread during
an outbreak. All travelers to India at this time
should be educated about meningococcal meningi-
tis and immunized.

Avian Influenza

Outbreaks of hepatitis and meningococcal menin-
gitis carry significant morbidity and mortality, and
the consequences of these diseases are, to some
extent, predictable. Fortunately, there have been rel-
atively few deaths related to avian influenza to date.
However,  a  highly pathogenic strain of  avian
influenza is endemic in southeast Asia. There is a
persistent H5N1 reservoir in domesticated ducks and
wild birds, which was responsible for the deaths of 6
persons in Hong Kong and China in 1997 and has
killed over 50 people in Vietnam, Thailand, and
Cambodia since 2003. Should this avian strain
acquire the ability to transmit from person to person,
it  could spread across the world within a few
months. The May 26th issue of Nature featured the
topic of avian flu, our nation’s capacity to produce a
vaccine, and the availability of antiviral agents as
part of preparing for a potential pandemic. WHO
recommends that antiviral drugs be available for
early treatment and prophylaxis of “groups at high-
est risk of infection” and “essential workers,”
although these definitions are open to interpretation.
Tamiflu® (oseltamivir) is a neuraminidase inhibitor
that is considered the best of the 4 antiviral drugs
available for such. Neuraminidase inhibitors (NAIs)
do not eliminate virus from cells, but they do reduce
the release of virus from infected cells by blocking
this critical enzyme. They have been shown to
reduce duration and severity of illness for non-pan-
demic influenza victims. Thus far,  NAIs have
encountered few problems with antiviral drug resis-
tance. Mutations seem to be rare and seem to weak-
en viral potency. Older drugs, such as amantadine
and rimantadine are effective, but viral resistance

develops rapidly. These agents also have some dis-
turbing side effects.

Our clinic staff has advised travelers headed to
southeast Asia to attempt frequent hand washing
and to have oseltamivir available for use as either
treatment or prophylaxis, should they find them-
selves in the midst of an actual outbreak. This
whole topic is a moving target. According to a
recently published Science article, new genetic viral
strains are emerging, and one resistant strain was
found in North Vietnam. Having oseltamivir on
hand may feel like a security blanket, but it could be
important for some travelers who are in the wrong
place at the wrong time.   ■
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CME Question
4. The recent hepatitis E outbreak in India is characterized by:

a. enteric transmission of infectious virus entering potable water
sources.

b. protective effect of pregnancy on clinical outcome.
c. appearance of the hepatitis E virus in a part of the Asia where it

had not been documented before.
d. virus transmission by arthropod vectors, including mosquitoes.
e. congenital infections caused by maternal infections in the third

trimester of pregnancy.

CME Objectives
The objectives of Travel Medicine Advisor are:
•To present the latest data regarding the diagnosis and

treatment of various travel-related diseases;
•To present new data concerning recommended pre-

cautions and prophylaxis for patients traveling to specif-
ic areas of the world; and

•To alert the readers to recent disease outbreaks and
epidemics.   ■

Readers are Invited
Readers are invited to submit questions or comments

on material seen in or relevant to Travel Medicine Alert.
Send your questions to: Leslie Hamlin—Reader
Questions, Travel Medicine Advisor, c/o American
Health Consultants, PO Box 740059, Atlanta, GA
30374.   ■

Answer: 4. (a)



High risk patients benefit from perioperative
beta-blockers when undergoing major non-
cardiac surgery according to new study.

Researchers from Tufts University reviewed the
records of 782,969 patients in 2000 and 2001 at 329
hospitals throughout the United States. Patients were
graded with the Revised Cardiac Risk Index (RCRI),
which takes into account high-risk surgery, ischemic
heart disease, cerebrovascular disease, renal insuffi-
ciency, and diabetes.  The RCRI is graded on a 0-5
point scale, with 5 representing the highest risk.
High risk surgery included all intrathoracic,
intraperitoneal, and superinguinal vascular proce-
dures.  Patients with contraindications to beta
blocker therapy were excluded.  Over 660,000
patients had no contraindications to beta-blockers,
and 120,338 patients received beta-blocker treatment
during the first 2 hospital days.  The relationship
between perioperative beta-blocker treatment and
the risk of death varied directly with cardiac risk.
Patients with an RCRI of 0 or 1 were found to have
no benefit from beta-blocker treatment, whereas for
patients with an RCRI of 2, 3, or 4, or more the
adjusted odds ratio for death in the hospital, were
0.88 (95% CI, 0.80, 0.80-0.98), 0.71 (95% CI, 0.63 - 0.80)
and 0.58 (95% CI, 0.50-0.67), respectively.  The
authors conclude that perioperative beta-blocker
therapy is associated with a reduced risk of in-hospi-
tal death among high-risk patients undergoing major
noncardiac surgery.  They also noted that there was
no benefit for low risk patients (Lindenauer PK, et al.
Perioperative Beta-Blocker Therapy and Mortality
After Major Noncardiac Surgery. N Engl J Med.
2005;353:349-361).  An accompanying editorial points
out that perioperative beta-blocker therapy has been
somewhat controversial because of conflicting data

in recent years.  The current study shows an appar-
ent benefit in high-risk patients, but they also look
forward to the results of 2 ongoing randomized trials
that will help clarify the role of beta-blockers for low-
risk and intermediate-risk patients (Poldermans D, et
al. Beta-Blocker Therapy in Noncardiac Surgery. N
Engl J Med. 2005;353:412-414).

Promising New Weight Loss Drug?
More data shows that topiramate (Topamax) is

associated with weight loss and, in this latest study,
may also lower blood pressure in obese, hyperten-
sive patients. In a study from Norway, 531 obese
patients with hypertension were randomized to
placebo, topiramate 96 mg/day, or topiramate 192
mg/day. All patients received the same diet, exer-
cise, and behavioral modification advice. Patients
were followed for 28 weeks. Mean weight loss was
1.9% for placebo and 5.9% and 6.5% for the 96 mg
and 192 mg doses, respectively (P < 0.001 for each
compared with placebo). Diastolic blood pressure
was reduced 2.1, 5.5, and 6.3 mm Hg, respectively (P
< 0.015 vs placebo).  Systolic blood pressure was
reduced 4.9, 8.6, and 9.7 mm Hg, respectively (P =
NS). Paresthesia occurred in 33% of the active treat-
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ment group. The authors conclude that topiramate
produced clinically relevant effects in reducing body
weight and BP, with generally mild to moderate
adverse effects (Tonstad S, et al. Efficacy and Safety
of Topiramate in the Treatment of Obese Subjects
with Essential Hypertension. Am J Cardiol.
2005;96:243-251).

Treating Shift-Work Disorder
Modafinil (Provigil) may be of some value for

people with excessive sleepiness associated with
shift-work sleep disorder.  Researchers from
Harvard randomized 209 patients with shift-work
sleep disorder to receive either 200 mg of modafinil
or placebo before the start of each shift.  Modafinil
resulted in modest improvement in nighttime sleep
latency (1.7 ± 0.4 vs 0.3 ± 0.3 minutes, respectively; P
= 0.002).  More patients also had improvement in
their clinical symptoms based on multiple objective
tests and patients diaries (74% vs 36%, respectively;
P < 0.001).  Patients taking modafinil also had reduc-
tion in frequency and duration of lapses in attention
during nighttime testing of performance, and pro-
portionally fewer patients reported having had acci-
dents or near accidents while commuting home
(both P < 0.001). These benefits, however, were mild,
and patients treated with modafinil continued to
have excessive sleepiness and impaired perform-
ance at night.  The authors conclude that modafinil
200 mg at the beginning of a shift may improve
shift-worker's performance as compared to placebo,
although the benefit is modest (Czeisler CA, et al.
Modafinil for Excessive Sleepiness Associated with
Shift-Work Disorder. N Engl J Med. 2005;353:476-
486).  An accompanying editorial urges caution
when interpreting these results and suggests "the
current study does not adequately assess the clinical
value of this particular drug in shift-work sleep dis-
order, nor does it justify writing more prescriptions
for modafinil."  The authors do note that up to 20%
of workers in industrialized nations are shift-work-
ers and calls for "further scientific studies to address
in a cohesive manner the serious health and safety
issues that surround us by virtue of us having
become, to a large extent, a shift-working society"
(Basner RC. Shift-Work Sleep Disorder--The Glass is
More Than Half Empty. N Engl J Med. 2005;353:519-
521).

Another Flu Vaccine Shortage?
With the flu season looming, Chiron Corp. is

again having difficulty with flu vaccine production.
Last year the company found contamination at its
Liverpool production plant, a situation that cause

severe shortages of vaccine in the United States.
This year, the company has discovered contamina-
tion at a German plant and is stating that it can only
provide vaccine for the US market.  The German
plant was primarily the source of the Begrivac flu
vaccine, which was sold on the world market.  The
company is making "substantial progress" in fixing
problems at the Liverpool plant where the US vac-
cine is made.  Meanwhile, Acambis plc is working
on a universal flu vaccine that could offer perma-
nent protection against all types of influenza. The
company hopes to generate a universal vaccine that
would not require annual changes in formulation
and would protect against both influenza A and B
including avian strains.  The company, however,
states that it may require years of clinical trials
before earning approval.  Fears of avian influenza
pandemic have prompted the French company
Sanofi-Aventis to work on a vaccine for the avian
H5N1 strain that has killed millions of birds and 50
people in Asia. Preliminary results are promising,
however, full-scale production could take months,
according to Anthony Fauci, MD, Director of the
National Institute of Allergy and Infectious Diseases.

FDA Actions
The FDA has approved the first of the new class

of drugs for the treatment of insomnia character-
ized by difficulty with sleep onset.  Takeda
Pharmaceutical's ramelteon (Rozerem) is a selec-
tive agonist at 2 melatonin receptors in suprachi-
asmatic nucleus, receptors that are thought to
regulate circadian rhythm and sleepiness.
Recently marketed sleeping medications target
GABA receptors (ambien, lunesta) and, although
these drugs are associated with less addiction and
sleep latency then benzodiazepines, they are still
designated as Schedule IV drugs. Ramelteon has
shown no evidence of abuse or dependence
potential and will, therefore, be marketed as a
unscheduled drug.  It is also approved for long-
term use and has not been associated with mem-
ory impairment or impairment of motor ability.
The most common adverse events associated with
ramelteon were somnolence, fatigue and dizzi-
ness (> 2% over placebo).

Plan B, Barr Pharmaceutical's "morning-after
pill" is being considered for over-the-counter
approval by the FDA.  The issue has become a
political hot potato, and even briefly held up the
Senate's confirmation of Lester Crawford, MD, as
Commissioner of the FDA.  It is expected that deci-
sion will be made by September.   ■
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