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Synopsis: African children with severe falciparum malaria were random-
ized to receive either intravenous artesunate or intravenous quinine. Those 
who received artesunate died significantly less frequently than those who 
received quinine. These data, taken together with previous trials, strongly 

suggest that intravenous artesunate should replace intravenous quinine as 
the treatment of choice for severe falciparum malaria worldwide.

Source: Dondorp AM, et al. Artesunate versus quinine in the treatment 
of severe falciparum malaria in African children (AQUAMAT): An open-label,  

randomised trial. Lancet 2010;376:1647-1657.

Despite the recent gains achieved by multidisciplinary control programs, 
malaria still kills nearly 1 million people and causes almost 300 million 

symptomatic illnesses globally per year, with most of this burden borne by sub-
Saharan Africa. Severe malaria, usually caused by Plasmodium falciparum, is 
defined in part by respiratory distress, renal failure, altered mental status/sei-
zures, metabolic acidosis/hypoglycemia, and hyperparasitemia. The mortality 
rate of severe malaria, even with appropriate treatment, is as high as 15%-20% 
in some series, and the disease is nearly universally fatal if untreated. 

The standard treatment worldwide for severe malaria has been intravenous 
quinine for many years (given the unavailability of intravenous quinine in the 
United States, quinidine is used instead, a drug with similar efficacy but more 
toxicity). Although effective, the mortality rate of severe malaria treated with 
quinine remains high, and quinine/quinidine are toxic, sometimes causing infu-
sion-related hypotension, cinchonism, blindness, deafness, and hypoglycemia; 
quinidine adds to these adverse effects an even higher risk of arrhythmias than 
seen with quinine. 



38	 	 	 	 	 	 Travel	Medicine	Advisor	 July	2011

Editor: Frank J. Bia, MD, MPH, Professor (Emeritus) of Internal Medicine (Infectious Disease and Clinical Microbiology); Yale University School of Medicine. Associate Editors: Michele Barry, 
MD, FACP, Senior Associate Dean of Global Health, Stanford University School of Medicine, Stanford, Calif. Brian Blackburn, MD, Clinical Assistant Professor, Division of Infectious Diseases 
and Geographic Medicine, Stanford University School of Medicine, Stanford, Calif. Lin H. Chen, MD, Assistant Clinical Professor, Harvard Medical School; Director, Travel Medicine Center, Mt. 
Auburn Hospital, Cambridge, Mass. Philip R. Fischer, MD, DTM&H, Professor of Pediatrics, Department of Pediatric & Adolescent Medicine, Mayo Clinic, Rochester, MN. Mary-Louise Scully, 
MD, Director, Travel and Tropical Medicine Center, Sansum Clinic, Santa Barbara, Calif. Kathleen J. Hynes, RN, BS, Group Health Cooperative of Puget Sound, Seattle. Elaine C. Jong, MD, 
Past President, American Committee on Clinical Tropical Medicine and Traveler’s Health, American Society of Tropical Medicine and Hygiene; Co-Director, Travel Medicine Service, University of 
Washington Medical Center, Seattle. Jay S. Keystone, MD, MSc (CTM), FRCPC, Professor of Medicine; Former Director, Tropical Disease Unit, The Toronto Hospital, University of Toronto; Past 
president of the International Society of Travel Medicine. Phyllis E. Kozarsky, MD, Professor of Medicine and Infectious Diseases; Director, International Travelers Clinic, Emory University School 
of Medicine, Atlanta. Maria D. Mileno, MD, Director, Travel Medicine, The Miriam Hospital, Associate Professor of Medicine, Brown University, Providence, RI.
Executive Editor: Gary Evans. Managing Editor: Paula Cousins. 

The editor and associate editors of Travel Medicine Advisor are members of the American Society of Tropical Medicine and Hygiene and/or the International Society of Travel Medicine. Statements 
and opinions expressed in Travel Medicine Advisor are those of the author(s) and/or editor(s) and do not necessarily reflect the official position of the organizations with which the authors are  
affiliated.

ACCREDITATION: AHC Media is accredited by the Accreditation Council for Continuing Medical Education to provide continuing medical education for physicians.
AHC Media designates this enduring material for a maximum of 18 AMA PRA Category 1 Credits™. Physicians should only claim credit commensurate
 with the extent of their participation in the activity.
This CME activity is intended for the travel medicine specialist. It is in effect for 36 months from the date of the publication.

Travel Medicine Advisor (ISSN # 1930-0867) is published monthly by AHC Media, a division of Thompson Media Group LLC, 3525 Piedmont Road, N.E., Six Piedmont Center, Suite 400, 
Atlanta, GA  30305. Telephone:  
(404) 262-7436. Periodicals Postage Paid at Atlanta, GA 30304 and at additional mailing offices.  

POSTMASTER: Send address changes to Travel Medicine Advisor, PO Box 105109, Atlanta, GA  30348.
Subscription Information: Customer Service: (800) 688-2421 or fax (800) 284-3291. Hours of operation: 8:30am-6pm Monday-Thursday; 8:30am-4:30pm Friday ET. Email: customerservice 
@ahcmedia.com Website: www.ahcmedia.com. Subscription rates: USA, one year (12 issues) $449. Add $17.95 for shipping & handling. Outside U.S., add $30 per year, total prepaid in 
U.S. funds. Discounts are available for group subscriptions, multiple copies, site-licenses or electronic distribution. For pricing information, call Tria Kreutzer at 404-262-5482.

Copyright © 2011. All rights reserved. No part of this newsletter may be reproduced in any form or incorporated into any information-retrieval system without the written permission of the 
copyright owner. This is an educational publication designed to present scientific information and opinion to health care professionals to stimulate thought and further investigation. It does 
not provide specific advice regarding medical diagnosis, treatment, or drug dosages for any individual case. It is not intended for use by the layman.

Artemisinins, the most rapidly acting antimalari-
als available, are potent and well-tolerated, providing a 
theoretical advantage for this drug class over the quinine 
derivatives. A major clinical trial performed recently in 
Southeast Asia showed that the mortality rate in patients 
with severe falciparum malaria was 22% in patients treat-
ed with intravenous quinine, and 15% in those treated 
with intravenous artesunate.1 Because few children were 
included in this trial, the generalizability of these results 
to children with severe malaria was questioned.1 In addi-
tion, the applicability of these results to malaria acquired 
in Africa also was unclear. The authors therefore under-
took a clinical trial comparing the intravenous formula-
tions of quinine and artesunate in children with severe 
falciparum malaria in Africa. 

More than 5,400 children (age < 15 years) with severe 
falciparum malaria from nine different sub-Saharan Afri-
can countries were enrolled in the trial. The median age 
of enrolled patients was about 3 years. The trial was an 
open-label, randomized comparison of the standard dos-
ing regimens of intravenous artesunate and intravenous 
quinine. At trial entry, 30% of patients had severe ane-
mia, about one-third had coma, one-third had seizures, 
and more than 40% had severe acidosis, with no differ-
ence between the study groups. About 6% of those tested 
(125 of 2,095) were HIV-positive; the case-fatality rate 
was high (28%) in HIV-infected patients, with no sig-
nificant mortality difference between treatment groups. 
The primary outcome measure of the trial was in-hospital 
mortality.

Overall, 8.5% of patients who received artesunate died, 
compared with 10.9% of patients who received quinine 
(P = 0.0022), a relative mortality reduction of 22.5%. 

Significantly fewer patients in the artesunate-treated 
group developed worsening neurological status, coma, 
or seizures than in the quinine-treated group after trial 
entry, although the frequency of long-term neurological 
sequelae did not differ between groups. No serious treat-
ment-related adverse effects were seen, and significantly 
fewer patients in the artesunate-treated group developed 
hypoglycemia than in the quinine-treated group after en-
rollment. The authors also performed a meta-analysis of 
all severe malaria trials that have compared survival be-
tween parenteral artesunate and parenteral quinine. The 
overall odds ratio for death was 0.69 (P < 0.00001) in 
favor of artesunate, with no significant heterogeneity be-
tween results generated in Africa and Asia.

n COMMENTARY

This large, well-designed trial showed that artesunate 
significantly reduces mortality among African children 
with severe falciparum malaria. Despite the findings of 
the earlier SEAQUAMAT trial in Southeast Asia, which 
demonstrated a 35% mortality reduction in patients 
treated with IV artesunate compared to those treated 
with IV quinine, some questions about the applicabil-
ity of these results to children or to patients with ma-
laria acquired in Africa were raised.1 This was in part 
because of perceived differences in the epidemiology, 
pathology, and susceptibility of malaria parasites to 
quinine in Africa, and differences in the natural history 
of the disease in children as compared to adults. These 
concerns were not substantiated, based on both the cur-
rent AQUAMAT trial, and the meta-analysis the authors 
performed of trials that have compared artesunate to 
quinine for severe malaria. 



July	2011	 	 	 	 	 Travel	Medicine	Advisor	 	 	 							39

It now appears that for all regions and patient popula-
tions, artesunate should be the drug of choice for treat-
ing severe malaria, given that it is more rapidly acting, 
better tolerated, and more effective than quinine (and 
“by extension,” quinidine). Unfortunately, access to the 
drug remains problematic, and currently no Good Man-
ufacturing Process (GMP) formulation of artesunate is 
commercially available. Because it is not FDA-approved 
in the United States, artesunate is only available from 
the Centers for Disease Control and Prevention (CDC) 
through an investigational new drug (IND) protocol for 
severe malaria in patients who meet certain criteria.2 

Although the drug is available on an emergency basis 
through CDC, delay to administration is inevitable with 
this mechanism, and rapid therapy clearly matters for se-
vere malaria. Given that there is little doubt that this is 
the superior drug for a disease with a high mortality rate, 
artesunate should be approved for widespread use in the 
United States immediately, and wider supplies of this vi-
tal drug ensured worldwide.  n
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Synopsis: A severe fever with thrombocytopenia syn-
drome (SFTS) was recognized in China beginning  
in 2009. A novel virus, SFTS bunyavirus, was iso-

lated from patients meeting the case definition of this 
syndrome.

Source: Yu Y-J, et al. Fever with thrombocytopenia as-
sociated with a novel bunyavirus in China. N Engl J Med 
2011;364:1523-1532.

Due to heightened surveillance of acute febrile 
illness in China, a severe illness associated with 

thrombocytopenia and multi-system organ involvement 
was recognized beginning in 2009. Anaplasma phago-
cytophilium was originally suggested as a cause but the 
pathogen was not detected in most patients. Blood sam-
ples from patients meeting the case definition were used 
to inoculate a variety of cells in culture, viral RNA was 
detected by PCR, and the pathogen was subsequently 
characterized by electron microscopy and nucleic acid 
sequencing. Enzyme-linked immunosorbent assay (ELI-
SA), indirect immunofluorescence assay (IFA), and neu-
tralization assays were developed and were used to docu-
ment seroconversion of patients to the novel pathogen. 

A novel virus, designated SFTS bunyavirus, was iso-
lated from 171 patients, ages 39-83 years, from six prov-
inces in China. These patients presented with an illness 
characterized by fever (100%), abdominal pain (49%), 
thrombocytopenia (95%), leucopenia (86%), and clinical 
and laboratory evidence of multi-system organ dysfunc-
tion in many cases. Eleven of 81 patients who had ad-
equate clinical data available for study died. The cell line 
tested, which appeared to have the greatest sensitivity for 
SFTS virus infection, was DH82 (a canine macrophage 
cell line). Sequence analysis revealed the novel virus was 
a member of the genus phlebovirus in the Bunyavirus 
family.

n COMMENTARY

This is an interesting report from the world’s most 
populous country and is a testament to the first rate epi-
demiologic and laboratory research that now exists in 
China. While this newly described SFTS illness, and the 
novel bunyavirus that is its etiologic agent, appears to 
define a distinct syndrome, it is not sufficiently distinc-
tive to exclude other infections in the differential diag-
nosis. Other infections would potentially include rickett-
sial infections, anaplasmosis, leptospirosis, and several 
viral infections such as dengue and various hemorrhagic 
fever with renal syndromes. The vector for SFTS is not 
yet known, but most phleboviruses are associated with 
sandflies. Other phleboviruses are known to be transmit-
ted by ticks and Rift Valley fever is transmitted by Aedes 
species mosquitoes. SFTS RNA has been detected in a 
small number of Ixodidae species ticks and this has been 
proposed as a candidate vector.  n
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An old disease —  
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Coccidioidal infections are always unique — the 
travel history often provides the right clue for the 

practitioner — but first you have to think to ask the right 
question. My practice has recently seen three Asian im-
migrants hospitalized with what proved to be acute coc-
cidioidomycosis; two of whom had focal pulmonary dis-
ease (one with cavities and erythema nodosum) and the 
third with evidence of dissemination to mediastinal nodes 
and skin. All three were suspected of having pulmonary 
tuberculosis until pathology and fungal cultures surpris-
ingly revealed coccidioidomycosis. The first two patients 
were Asian Indian and the third was Chinese. All three 
worked in high tech in Silicon Valley, were young (28-40 
years of age), were in good health, and had recent, albeit 
brief, exposure to an endemic area. Two of the patients 
had traveled down Highway 5 from the Bay Area to Las 
Vegas for holiday, stopping for gas and food along the 
way. The third, who was Chinese, had traveled to Phoe-
nix for business for 3 days, and had lunch on the outskirts 
of the city at an outdoor Mexican restaurant. 

These cases are reflective of some of the people ac-
quiring coccidioidal infection around the United States 
— young, healthy Asian or Latin American immigrants 
who happen to be exposed while vacationing or working 
in higher risk areas of California and Arizona. None of 
my patients had ever heard of cocci before. 

Increases in coccidioidomycosis are occurring in both 
California and Arizona (approximately 60% of cases in 
the United States are reported from Arizona).1 From 2000 
to 2006, California cases increased from 816 to 2,981. 
The estimated average annual incidence in California is 
highest among 40- to 49-year-olds, while hospitaliza-
tions are highest among persons aged 60-79 (5.8 hospi-
talizations per 100,000). Two-thirds of cases (65%) were 
reported in males. Hospitalizations were highest among 
non-Hispanic blacks (7.5 per 100,000), followed by His-
panics (3.6 per 100,000), non-Hispanic whites (3.5 per 
100,000), and Asians/Pacific Islanders (1.9 per 100,000). 
From 2000 to 2007, 752 (8.7%) of those 8,657 persons 
in California requiring hospitalization died. About three-
fourths of California cases are acquired in the San Joa-

quin Valley area, where C. immitis is endemic, with the 
hot spot being Kern County.

The reason for this apparent increase is not well un-
derstood. Mandatory reporting requirements for coccid-
ioidomycosis in California have not changed. Climatic 
changes and increases in rainfall may impact disease 
incidence (so this coming year should see an increase 
in cases in California with the bonanza of winter rain). 
Increasing numbers of non-immune immigrants from 
Latin America or Asia and elderly persons who travel 
for business or pleasure may provide an explanation. 
My theory is that the booming housing industry in the 
2000s and expansion of urban residential areas in both 
Arizona and California probably played a significant 
role. Interestingly, based on preliminary data for 2008-
2009, cases in Arizona and California may have mod-
estly decreased in 2008. Perhaps the downturn in the 
housing economy and negative impact on new construc-
tion in endemic areas, as well as a decrease in business 
and vacation travel, had a positive effect on total num-
bers of coccidioidal infections.  n
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In this issue: Two new drugs for treatment of 
hepatitis C; NSAIDs and myocardial infarction risk; 
AIM-HIGH clinical trial stopped; and FDA actions.

Two new drugs for hepatitis C
The FDA has approved two new drugs for the 

treatment of hepatitis C — the first new drugs to 
be approved in years. The approvals came within 
days of each other, pitting the two drugs (and their 
companies’ marketing departments) against each 
other in this multibillion dollar market. Both drugs 
are protease inhibitors and both have similar indica-
tions. First to be approved was Merck’s boceprevir 
(Victrelis), which is indicated for adults with hepatitis 
C who still have some liver function and who either 
have not been treated previously with drug therapy 
or who have failed drug therapy. Boceprevir is 
approved for use in combination with peginterferon 
alpha and ribavirin. The approval was based on two 
phase 3 clinical trials of 1500 adults in which two-
thirds of patients in the boceprevir, interferon, and 
ribavirin treatment group experienced a significantly 
increased sustained virologic response at 24 weeks 
compared to 38% with interferon and ribavirin 
alone. Boceprevir is taken orally three times a day 
with food. The second drug approved was Vertex 
Pharmaceutical’s telaprevir (Incivek), which also was 
approved for patients with hepatitis C who either 
have not received interferon-based drug therapy or 
who have not responded adequately to prior thera-
pies. Telaprevir is also approved for use with pegin-
terferon alpha and ribavirin. Approval was based 
on three phase 3 clinical trials of over 2000 adults. 
In previously untreated patients, 79% of patients in 
the telaprevir group experienced a sustained viral 
response compared to 46% for standard treatment. 
Most patients experienced virologic response at 

24 weeks suggesting that treatment times may be 
reduced from 48 weeks to 24 weeks. Telaprevir is 
also taken orally three times a day with food. Both 
drugs are approved to treat genotype-1, the most 
common form of hepatitis C and the most difficult 
to treat. The drugs have similar side effects, which 
include anemia and serious rashes. Several other drug 
manufacturers have similar drugs in the pipeline with 
approval expected within the next year or two. It is 
estimated that about 170 million people worldwide 
and 3.2 million Americans are infected with chronic 
hepatitis C, which is the most common cause of 
progressive liver disease leading to liver transplant. 
Telaprevir is expected to cost nearly $50,000 per 
treatment course, while bocepavir is expected to cost 
between $26,000 to $48,000 per treatment course 
depending on the duration.  n

NSAID use in patients with prior MI 
A new study points out the risk of nonsteroidal 

anti-inflammatory drug (NSAID) use in patients who 
have had a myocardial infarction (MI) — suggesting 
that even brief use increases the risk for death and 
recurrent MI. Researchers from Denmark reviewed 
the records of nearly 84,000 patients who were admit-
ted with first time MI and their subsequent NSAID 
use. The risk of death and recurrent MI was correlated 
to the duration of NSAID treatment. From 1997-
2006, 42.3% of patients received NSAIDs. There 
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were more than 35,000 deaths or recurrent MIs in the 
cohort of whom 43% had filled a prescription for an 
NSAID. Use of an NSAID was significantly associ-
ated with an increased risk of death or recurrent MI 
at the beginning of treatment (hazard ratio [HR] 1.45; 
95% confidence interval [CI], 1.29 to 1.62) and per-
sisted throughout the NSAID treatment course (HR 
1.55; 95% CI, 1.46 to 1.64 after 90 days), returning 
to baseline soon after stopping the drug. The risk of 
death or recurrent MI varied with different drugs 
and was somewhat higher with increased COX-2 
selectivity. Diclofenac was associated with the high-
est risk (HR 3.26; 95% CI, 2.57 to 3.86). Duration 
of therapy was also reviewed with diclofenac causing 
an increased risk from the beginning of treatment and 
persisting throughout the treatment course. Ibuprofen 
showed an increased risk when used for more than 
one week, whereas celecoxib showed an increased 
risk after 14-30 days of treatment. Naproxen was not 
associated with a statistically significant increased risk 
of death or MI for the entire treatment duration. The 
authors conclude that short-term treatment with most 
NSAIDs is associated with increased cardiovascular 
risk. This suggests that there is no apparent safe thera-
peutic window for NSAIDs in patients with prior MI 
and “challenge the current recommendations of low-
dose and short-term use of NSAIDs as being safe” 
(Circulation 2011;123:2226-2235). One interesting 
aspect of this study was the use of rofecoxib (Vioxx) 
prior to its withdrawal in 2004. While rofecoxib was 
found to increase cardiovascular risk (the reason for 
its withdrawal from the market), it appeared to be no 
more dangerous than other commonly used NSAIDs 
and was apparently safer than diclofenac.  n

NHLBI stops AIM-HIGH trial
Niacin may not be effective in preventing car-

diovascular disease. The National Heart Lung and 
Blood Institute (NHLBI) has prematurely stopped 
the Atherothrombosis Intervention in Metabolic 
Syndrome with Low HDL/High Triglycerides: Impact 
on Global Health (AIM-HIGH) clinical trial 18 
months earlier than planned. Analysis of the data 
found that adding high-dose, extended-release niacin 
to statin treatment in people with heart and vascu-
lar disease did not reduce the risk of cardiovascular 
events. AIM-HIGH participants had well-controlled 
low-density lipoprotein levels on a statin, however 
they were at risk of cardiovascular disease due to pre-
vious history of cardiovascular disease and a combina-
tion of low high-density lipoprotein (HDL) cholesterol 
and high triglycerides. During the nearly 3 years of the 
study, patients who took high-dose, extended-release 

niacin with a statin had increased HDL cholesterol 
and lower triglyceride levels compared to those who 
took a statin alone; however, the combination was not 
effective at reducing fatal or nonfatal heart attacks, 
strokes, hospitalizations for acute coronary syndrome, 
or revascularization procedures. There also was a 
“small and unexplained increase in ischemic stroke 
rates in the high-dose, extended-release niacin group” 
that contributed to the decision to halt the trial. 
Termination of the AIM-HIGH trial was announced 
by press release from the NHLBI on May 26.  n

FDA actions
The FDA has approved linagliptin for the treat-

ment of type 2 diabetes in adults. The drug is an 
inhibitor of DPP-4, an enzyme that degrades incre-
tin hormones (GLP-1 and GIP). It is approved for 
use as a stand-alone therapy or in combination with 
other drugs for type 2 diabetes including metformin. 
The approval was based on eight double-blind, pla-
cebo-controlled trials of nearly 4000 patients that 
showed improved blood glucose control compared 
to placebo. Linagliptin is marketed by Boehringer 
Ingelheim Pharmaceuticals as Tradjenta.

The FDA has approved rilpivirine, a new non-
nucleoside reverse transcriptase inhibitor (NNRTI) 
for the treatment of adults with HIV-1 infections who 
are treatment naïve. Rilpivirine is to be used as part of 
a highly active antiretroviral therapy (HAART). The 
approval was based on two phase 3 trials of nearly 
1400 adults with HIV who were observed for 48 
weeks, and an additional 96-week trial in which the 
drug was compared to efavirenz as part of multidrug 
combinations. Rilpivirine was found to be comparable 
to efavirenz with regard to percentage of patients with 
undetectable HIV viral load. Patients who failed rilpi-
virine are more likely to develop drug resistance than 
patients who failed efavirenz. Rilpivirine is marketed 
by Tibotec Therapeutics as Edurant.

Rosiglitazone (Avandia) remains on the U.S. mar-
ket, but its days may be numbered. In a new step 
to restrict use of the drug, the FDA has updated the 
Risk Evaluation and Mitigation Strategy to include 
a restricted access in distribution plan. Physicians 
and patients must enroll in the distribution program 
in order to receive the drug. Rosiglitazone will no 
longer be available in commercial pharmacies after 
mid-November and will only be available by mail 
order through certified pharmacies. Use of the drug 
is limited to patients who are currently on rosi-
glitazone and whose diabetes is not controlled by 
other treatments and who are unwilling to change 
to pioglitazone (Actos).  n


