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CORRESPONDENCE

Zika Virus: Facts, Prevention Strategies, 
and an Informed Tourist Perspective

Before we left Qatar for Brazil on holidays, only a few news 
reports had reached us about a virus spreading throughout the 
Americas. However, after spending 2 weeks at the centre of the 
outbreak, we gained a unique perspective on the public health crisis
affecting Central and South America. This article summarizes, up to
May 2016, knowledge of the Zika virus, provides evidence-based 
recommendations regarding prevention of Zika infection, and 
provides a perspective on issues related to travel medicine for 
pharmacists outside of Zika-active zones.

As of February 2016, the World Health Organization had 
declared the spread of Zika virus a public health emergency of 
international concern, a verdict that should prompt international
action and research priorities.1 Zika virus is a flavivirus, with 
mosquitoes serving as the vectors of transmission, which causes 
effects similar to those of other well-known viruses, such as yellow
fever virus, dengue virus, and West Nile virus.2 Aedes mosquitos are
deemed to be the primary transmitting vectors, but other vectors
cannot be ruled out.3 Sexual transmission and congenital cases have
also been documented. Alarmingly, this virus is spreading quickly
among several countries across multiple continents, including 
Central America, the Caribbean, Mexico, and South America. The
clinical presentation is largely asymptomatic, yet some patients 
experience mild, nonspecific flu-like symptoms such as fever, chills,
rash, conjunctivitis, and joint pain. Treatment consists only of 
supportive measures.4

Available data give a high suspicion for the association of Zika
virus with development of neurological disorders, including 
congenital microcephaly and Guillain-Barré syndrome.2 As such,
pregnant women are considered a high-risk population. Few studies
to date suggest causality; however, observational data associate small
fetal head size and brain calcifications with Zika infection. Between
October 2015 and January 2016, in Brazil alone, about 4000 babies
were born with microcephaly, which represents a 20-fold increase
from the number of cases occurring between 2010 and 2014.5

Effective prevention strategies are key to control of virus 
transmission and spread. These strategies can be divided into 
2 broad categories: those affecting mosquito population control and
those targeting individuals. Focusing efforts to control mosquito 
populations in endemic regions should be a priority; however, 
vector-control strategies employed to control dengue and 
chikungunya viruses within affected regions have failed in the past.6

Efforts must be coordinated to effectively reduce the burden of 

carrier mosquitos and subsequently the rates of transmission to 
humans. Unfortunately, no vaccine to prevent Zika transmission is
available, nor will any be available in the near future. 

Tourists and those living within endemic regions should take
precautions against mosquito bites. Currently, the US Centers for
Disease Control and Prevention (CDC) recommends use of 
mosquito repellent containing N,N-diethyl-3-meta-toluamide
(DEET), picaridin, oil of lemon eucalyptus, or IR3535.7 One study
showed that products with DEET were most effective for the
longest duration.8 Recommendations also include wearing clothing
that covers the arms and legs and/or using permethrin-treated 
clothing.7 Additional measures may include using insecticide-treated
mosquito nets when sleeping and minimizing time in areas of high
mosquito volume. Postponement of travel plans to Zika-active areas
can also be considered.

The advent of sexual transmission prompted the CDC to 
release interim guidelines for prevention in early 2016.9 These
guidelines are very important from a public health perspective, as
the virus may persist longer in semen than in blood.10 The CDC

Figure 1. Zika awareness campaign, using a beach balloon,
on Ipanema Beach, Rio de Janeiro, Brazil. This photograph
provides an example of a health promotion program 
targeted to residents and tourists in Brazil. Increased efforts
are needed in Zika-active zones to provide people with 
information about effective mosquito-prevention strategies.
Photo courtesy of Kyle Wilby. 
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advises men who reside in or have travelled to a Zika-active area
and whose partners are pregnant to abstain from sexual activity or
to use condoms consistently and correctly during oral, vaginal, and
anal intercourse. For men who reside in or have travelled to a 
Zika-active area and whose partners are not pregnant, it is advised
that they consider abstaining from sexual activity or using condoms
consistently and correctly during sex.9

As “informed tourists” in Brazil, we observed attempts at 
raising awareness through media and in public spaces (Figure 1).
However, information about the potential seriousness of the infec-
tion and appropriate prevention strategies was not readily available.
Specifically, mosquito repellent was not easy to find and, once 
located (inside a community pharmacy), products were limited in
terms of both number and selection. Therefore, we urge health 
professionals encountering patients who are planning to visit Zika-
active areas to educate the travellers about the disease and to 
encourage them to purchase repellents and other prevention 
products and clothing before travel. Pharmacists must also be 
diligent in questioning returning patients about potential exposure
to the Zika virus and must learn to recognize signs and symptoms
consistent with infection. 

Despite best efforts to prevent Zika virus disease at an individ-
ual patient level, a coordinated global strategy for virus control is
urgently needed. Such a strategy is especially important as Brazil
prepares to host the 2016 Summer Olympic Games and as travel
to active zones increases in the coming months.
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Stability of Ertapenem 100 mg/mL 
at Room Temperature

We read with interest the Original Research study regarding 
stability of high-concentration ertapenem (100 mg/mL) published
last year by Walker and others.1 The investigators studied the 
degradation of ertapenem 100 mg/mL in glass vials and polypropy-
lene syringes at room temperature (23°C) and under refrigeration
(4°C) over 18 days. Using a chemical stability threshold of 90% active
ertapenem remaining, they concluded that ertapenem 100 mg/mL
would be stable for 48 h under refrigeration followed by 1 h at room
temperature. They also concluded that the period of stability 
was about 5.5 h when the drug was prepared and stored at room 
temperature (i.e., no refrigeration). These findings differ from our
own observations of the stability of ertapenem 100 mg/mL in
polypropylene syringes, which was less than 1 h with storage at 25°C
and 24 h at 4°C, followed by up to 4 h once removed from the 
refrigerator.2

Both studies employed a validated, stability-indicating assay.
Thus, we hypothesize that the reason for the discordant results 
involves the underlying methodology of experimental sampling
times. Walker and others1 sampled and observed concentrations of
ertapenem at 24-h intervals. As a result, they were required to use
statistical interpolation to determine the point at which ertapenem
concentration dropped below 90% of baseline and were forced to
assume zero-order degradation over the initial 24 h. This approach
contradicts the earliest studies of ertapenem, which showed that 
stability was concentration-dependent, with higher concentrations
having a more rapid degradation rate than lower concentrations.3,4

In contrast, our study design involved sampling every hour during
the first 24 h, as we anticipated that degradation of a high-
concentration solution would be more rapid than currently reported
for standard ertapenem concentrations (10 and 20 mg/mL), for
which the period of stability is 6 h.5,6 In room temperature studies,
we observed mean ertapenem concentrations below 90% at 1 h,
and our use of interpolation was over only a short time interval. 
Essentially, Walker and others1 calculated the beyond-use date as
5.5 h, whereas in our study, we actually measured and observed it
at less than 1 h. Prescribing information for both the United States
and Canada reports the room temperature stability of ertapenem
1000 mg once diluted in 50 mL of 0.9% sodium chloride for 
treatment of infection (i.e., to a final concentration of 20 mg/mL)
as being no longer than 6 h.5,6 Therefore, it would not be consistent
for a solution with 5-fold greater concentration to have the same
room temperature stability. Additionally, the prescribing informa-
tion recommends that the formulation containing 1000 mg in 
3.2 mL of 1% lidocaine hydrochloric acid used for intramuscular
injection (i.e., a final concentration of 312.5 mg/mL) should be 
administered within 1 h. Although it involves a different diluent,
this recommendation is more in line with our observations.2

Ertapenem is a broad-spectrum antibiotic typically reserved
for serious infections for both hospital inpatients and outpatients
receiving IV antimicrobial therapy. In light of patient safety, the 
active product at any concentration must be stable at the time of
administration; otherwise, there is a risk of underexposure, potential
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