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ABSTRACT & COMMENTARY

Longer Course Therapy for Lyme Disease  
Is Not Beneficial
By Richard R. Watkins, MD, MS, FACP

Dr. Watkins is with the Division of Infectious Diseases, Cleveland Clinic Akron General Medical Center, Akron, OH; 
Associate Professor of Internal Medicine, Northeast Ohio Medical University, Rootstown, OH.

Dr. Watkins reports that he has received research support from Actavis.

SYNOPSIS: A randomized, placebo-controlled clinical trial from the Netherlands found that longer-term antibiotic therapy for Lyme 
disease did not improve health-related quality of life compared to a standard course of treatment.

SOURCE: Berende A, et al. Randomized trial of longer-term therapy for symptoms attributed to Lyme disease. N Engl J Med 
2016;374:1209-1220.

Despite clear recommendations from national 
guidelines, the duration of therapy for Lyme 

disease is still debated. This is mostly due to the 
fact that a significant minority of patients with 
documented Lyme disease who were treated 
appropriately continues to experience symptoms 
such as fatigue, pain, and neurological or cognitive 
dysfunction. Therefore, Dutch investigators sought 
to determine whether longer course therapy would 
be beneficial in alleviating these symptoms.

The study was a randomized, double-blind 

trial conducted at two sites in the Netherlands. 
Patients were eligible to participate if they had 
persistent symptoms attributed to Lyme disease 
after an erythema migrans rash or positive Borrelia 
burgdorferi IgG or IgM antibodies. All patients 
received open-label intravenous ceftriaxone for 
two weeks. They were then randomized to receive 
a 12-week course of doxycycline, clarithromycin 
plus hydroxychloroquine, or placebo. The primary 
outcome was health-related quality of life at the 
end of the treatment period, which was ascertained 
using the physical-component summary score of 
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the RAND SF-36. The mean score of 
the SF-36 (± standard deviation) in the 
general population is 50±10, with higher 
scores representing a better quality of life. 
Secondary outcomes included physical 
and mental aspects of health-related 
quality of life, and fatigue.

A total of 280 patients started oral 
therapy after randomization: 86 received 
doxycycline, 96 received clarithromycin 
plus hydroxychloroquine, and 98 received 
placebo. There were no differences in 
adherence between the groups (P = 
0.50). At 14 weeks, the SF-36 was 35 in 
the doxycycline group (95% confidence 
interval [CI], 33.5-36.5), 35.6 in the 
clarithromycin-hydroxychloroquine 
group (95% CI, 34.2-37.1), and 34.8 
in the placebo group (95% CI, 33.4-
36.2). Overall, there was no significant 
difference between the groups in the 
modified intention-to-treat analysis (P 
= 0.69). Furthermore, there were no 
significant differences in either of the 
secondary outcomes between the three 
groups. Overall, 205 patients (73.2%) 
reported at least one adverse event. Most 
of these were drug-related, with rash and 
diarrhea being most common. Fourteen 
patients (5%) had to discontinue the 
randomized portion of the trial due to an 
adverse event; there was no significant 
difference among the three study groups 
in terms of adverse reactions.

  COMMENTARY
The study by Berende and colleagues 
adds to the mounting body of evidence 
that longer courses of antibiotics for 
Lyme disease are not beneficial. Indeed, 
two previous trials that also used 
intravenous ceftriaxone followed by oral 
doxycycline or placebo for 60 days found 
no significant differences between the 
treatment groups. In the present study, 
the median duration of symptoms was 
2.7 years in the two antibiotic groups and 
2.1 years in the placebo group, yet 9-13% 
had not previously received antibiotic 
treatment. Twenty-eight percent (78/280) 
of the patients recalled an erythema 
migrans rash, while serology was 
positive in about two-thirds. This raises 
the possibility of false-positive results, 
especially since a Western blot assay was 
not performed, which is routinely done 
after serology in the United States. It is 

also worth noting that the species of B. 
burgdorferi present in the Netherlands 
manifests differently than the one in the 
United States, including a longer duration 
of initial illness. Finally, the high rate 
of adverse events observed in the study 
is a reminder that prolonged courses of 
antibiotics are not benign and have the 
potential for causing patient harm. 

So what should a clinician tell a patient 
who had Lyme disease and continues to 
experience lingering symptoms such as 
fatigue and chronic joint pain? Basically, 
more antibiotics will not help and may 
instead lead to further complications. 
An accompanying editorial noted an 
interesting recent study that showed post-
infectious cytokine and metabolic changes 
after Lyme disease that are not seen after 
other infections.1 Further studies are 
warranted to determine if these post-
infectious changes could somehow be 
modified and if doing so might lead to 
symptomatic improvement. 

For now, it is important to screen 
for other medical conditions such as 
depression and endocrine disorders, such 
as diabetes mellitus and hypothyroidism, 
that might be treatable. Moreover, many 
of these patients suffer from insomnia, 
and improved sleep hygiene can 
sometimes improve their quality of life. 
While it is often frustrating for patients 
and their physicians to have ongoing 
unexplainable symptoms following 
Lyme disease, the strong evidence 
that antibiotics are not beneficial will 
hopefully encourage investigators to 
develop novel hypotheses that ultimately 
lead to a better understanding of this 
condition.  

REFERENCE
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ABSTRACT & COMMENTARY

Prolonged Empiric Antibiotic Therapy (PEAT) 
in Adult Intensive Care Units 
By Dean L. Winslow, MD, FACP, FIDSA

Dr. Winslow is Professor of Medicine, Division of General Medical Disciplines, Division of Infectious Diseases and 
Geographic Medicine, Stanford University School of Medicine.

Dr. Winslow reports no financial relationships relevant to this field of study.

SYNOPSIS: Nine hundred ninety-eight patients admitted to 67 adult ICUs in 32 hospitals in the United States over a 24-hour period in 
2011 were studied. Prolonged empiric antibiotic therapy (PEAT) was defined as continuing empiric antibiotics beyond 72 hours in patients 
in the absence of adjudicated infection as defined by CDC criteria. Three hundred thirty-three of 660 (50%) antibiotics were continued 
for at least 72 hours in patients who did not meet the CDC case definition of infection. Suspected pneumonia was the most common 
diagnosis in patients receiving PEAT. ICUs using invasive techniques to diagnose ventilator-associated pneumonia (VAP) had lower rates of 
PEAT.

SOURCE: Thomas Z, et al. A multicenter evaluation of prolonged empiric antibiotic therapy in adult ICUs in the United States. Crit Care 
Med 2015;43:2527-2534.

Nine hundred ninety-eight adult patients admitted 
to intensive care units (ICUs) in the United 

States over a 24-hour period in 2011 were studied. 
Standard definitions from the CDC criteria to 
determine infection were used. Prolonged empiric 
antibiotic therapy (PEAT) was defined as the ratio 
of the total number of empiric antibiotics continued 
for at least 72 hours in the absence of adjudicated 
infection divided by the total number of antibiotics 
prescribed. A total of 660 unique antibiotics were 
prescribed to 364 patients as empiric therapy. Three 
hundred thirty-three of 660 (50%) of the empiric 
antibiotics were continued for more than 72 hours in 
the absence of adjudicated infection. 

Vancomycin and piperacillin/tazobactam were the 
most commonly prescribed antibiotics. Suspected 
pneumonia accounted for 60% of the cases in which 
prolonged empiric antibiotics were used. ICUs using 
invasive techniques for the diagnosis of ventilator-
associated pneumonia (VAP) had lower rates of PEAT 
(45%) than ICUs that did not use such techniques 
(60%). No other institutional factor was identified to 
be associated with PEAT.  

  COMMENTARY
An astounding percentage of patients admitted to 
ICUs (and general medical wards) receive empiric 
antibiotics. This study conducted in adult ICUs in 
the United States showed that 50% of all empiric 
antibiotics prescribed were continued more than 72 
hours in the absence of adjudicated or documented 
infection.  

The data presented in this study are concerning 
but probably not surprising to most of us who 
practice in tertiary hospitals and academic medical 
centers. My sense is that this problem has gotten 
worse in recent years. I suspect that some of the 
reasons why this has happened include: 1) concern 
that sepsis will be missed and adverse outcomes 
(including death) may occur; 2) the increasing use 
of automated “alerts,” in the emergency department 
and in the hospital, which trigger reflex protocol-
driven orders such as lactate levels, initiation (or 
broadening) of antibiotics, and administration of 
IV fluid boluses; 3) one of the problems with these 
very sensitive “sepsis alerts” is that, while they are 
sensitive, they lack specificity in the diagnosis of 
sepsis; 4) perhaps a change in training in which 
fewer clinicians are confident in their ability to 
differentiate pneumonia from non-infectious causes 
of pulmonary infiltrates using a constellation of 
clinical and laboratory information; 5) the bias in 
most internal medicine training programs to “punish 
sins of omission” more harshly than “sins of 
commission,” at least when it comes to antibiotics; 
6) the view that I have heard expressed by so many 
ICU fellows and attending physicians that, “the 
patient was so sick I felt uncomfortable stopping the 
broad-spectrum antibiotics.” 

The bottom line is that we still need more sensitive 
and specific tests to diagnose sepsis.  
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ABSTRACT & COMMENTARY

Adverse Fetal Outcomes of Dengue  
During Pregnancy
By Philip R. Fischer, MD, DTM&H

Dr. Fischer is Professor of Pediatrics, Department of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester, MN.

Dr. Fischer reports no financial relationships relevant to this field of study.

SYNOPSIS: During pregnancy, dengue infection, especially with symptomatic illness, is associated with increased risks of miscarriage, 
stillbirth, and low birthweight.  

SOURCE: Paixao ES, Teixeira MG, Costa MD, et al. Dengue during pregnancy and adverse fetal outcomes: A systematic review and meta-
analysis. Lancet Infect Dis 2016. Published online ahead of print March 2016.

A systematic review was done of published 
studies about dengue during pregnancy  
 and adverse fetal outcomes. A total of 16 

studies were reviewed, seven of them published 
during or since 2010. The studies included 6071 
pregnant women, 292 of whom had evidence of 
dengue during pregnancy. (However, some studies 
included asymptomatic women with serological 
evidence of new infection.) Analysis was based on 
rates of miscarriage, stillbirth, prematurity, and low 
birthweight.

Compared to women without dengue during 
pregnancy, there was a 3.5 odds ratio of miscarriage 
in dengue-infected women. Only some of the studies 
showed a significant link between dengue infection 
during pregnancy and stillbirth, but there was a clear 
statistically significant link between severe dengue 
illness and stillbirth. Symptomatic dengue infection 
was associated with both preterm birth (odds ratio 
2.5, statistically significant) and intrauterine growth 
restriction (odds ratio 1.8, statistically significant). 
 
The authors wisely point out that several of the 
studies included in this analysis were simple case 
series. Further comparative epidemiologic studies will 
be useful.  

  COMMENTARY
Even as emerging Zika infection is highlighted in 
news reports, dengue is already endemic in more than 
100 countries and accounts for approximately 100 
million bouts of symptomatic illness each year. Unlike 
Zika, however, dengue during pregnancy has not 
attracted much attention. Paixao and colleagues have 
nicely reviewed available literature about dengue 
during pregnancy. While the data vary from study 
to study, it does appear that at least severe dengue 
illness is associated with significant risks for both 

fatal fetal outcomes and low birthweight at delivery 
(both from prematurity and from intrauterine growth 
restriction). Of note, Paixao and colleagues did not 
evaluate risks of microcephaly and other adverse 
outcomes.

It is not clear if dengue virus has specific effects in 
the placenta and fetus or if the risks are “just” due 
to nonspecific consequences of the mother having 
fever and altered fluid status. In fact, the statistical 
risks of poor outcomes are greater with severe illness 
than with asymptomatic or mild illness — suggesting 
that the adverse outcomes might relate more to 
the pregnant woman being sick than to specific 
action of the dengue virus on the developing child. 
Nonetheless, as the authors explain, dengue does 
stimulate increases in levels of pro-inflammatory 
cytokines, which are known to have significant 
adverse effects on the placenta.  

Even beyond Zika and dengue, other travel-
associated infections can have adverse effects on 
pregnancy outcomes, some due to direct action of the 
microorganism on the placenta and/or baby.1 Pre-
travel consultation should be offered for pregnant 
women planning to visit parts of Asia, Central and 
South America, and Africa.

Pregnancy negatively alters malaria immunity, even in 
previously semi-immune women. Gestational malaria 

[... it does appear that at least severe 

dengue illness is associated with significant 

risks for both fatal fetal outcomes and low 

birthweight at delivery ... ]
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ABSTRACT & COMMENTARY

Urban Yellow Fever in Angola:  
Lessons from a Large Outbreak
By Stan Deresinski, MD, FACP, FIDSA

Dr. Deresinski is Clinical Professor of Medicine, Stanford University.

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: A large urban outbreak of yellow fever in Angola illustrates the obstacles to rapid control of this vaccine-preventable disease.

SOURCE: Yactayo NK, Garcia E, Aramburu GE, et al. Yellow fever urban outbreak in Angola and the risk of extension. WHO Weekly 
Epidemiological Record 2016; 91:186-192. Available at: http://www.who.int/wer/en/

Control of yellow fever (YF) in Africa has been 
quite successful, with more than 105 million 

people vaccinated since 2006. Before 2010, most 
YF outbreaks were reported from 12 West African 
countries (Benin, Burkina Faso, Cameroon, Côte 
d’Ivoire, Ghana, Guinea, Liberia, Mali, Nigeria, 
Senegal, Sierra Leone, and Togo). The introduction of 
preventive mass vaccination campaigns, together with 
routine immunization, led to a dramatic decrease in 
cases. No YF outbreaks occurred in West Africa in all 
of 2015. Since 2010, however, YF disease activity has 
shifted to Central and East Africa, regions in which 
preventive mass vaccination campaigns have not been 
implemented. Outbreaks have occurred since that 
year in Chad, the Democratic Republic of Congo, 
Ethiopia, the Republic of Congo, Sudan, and Uganda 
— and currently in Angola with spread to Congo.

Four suspected cases of YF in Luanda, Angola, were 
reported on Dec. 30, 2015, with the index case, a 
22-year-old Eritrean, who had symptom onset on 
Dec. 5. Laboratory confirmation of the case was 

not accomplished until Jan. 20, 2016, with official 
declaration of an outbreak two days later. The 
number of cases increased rapidly such that, as of 
April 4, a total of 1562 suspected cases and 501 
laboratory-confirmed cases, including 225 deaths 
(case fatality rate: 14.4%), had been reported. The 
outbreak peaked in February, with the number of 
confirmed cases now progressively declining.  

Participating partners and the Angolan Ministry 
of Health launched the Incident Management 
System on Feb. 12 and made a decision to conduct 
a reactive mass vaccination campaign targeting 6.4 
million persons in all the municipalities in Luanda 
Province. Vector control was implemented. Vaccine 
was requested from the International Coordinating 
Group on Vaccine Provision for YF control (YF-ICG) 

is associated with maternal illness and anemia. 
Babies born to mothers who had malaria during 
pregnancy are at risk of neonatal fever and death, 
low birthweight, anemia, and, subsequently, greater 
risks of symptomatic malaria.2

Yellow fever has been reported to be transmitted 
congenitally,1 but yellow fever vaccine is only 
rarely associated with adverse outcomes during 
pregnancy.1,3 However, transmission of vaccine-
associated yellow fever through breastmilk has been 
reported following vaccination of lactating women. 
Japanese encephalitis virus also has been transmitted 
trans-placentally.1 

Careful pre-travel consideration of risks of infections 
during pregnancy can prompt improved preventive 

efforts. When risky travel is truly necessary, careful 
attention to avoidance of insect bites and, for 
malaria, to appropriate chemoprophylaxis, can 
reduce risks and improve outcomes of pregnancy.  

REFERENCES

1. McGovern LM, Boyce TG, Fischer PR. Congenital infections 
associated with international travel during pregnancy. J Travel Med 
2007;14:117-128.

2. Hartman TK, Rogerson SJ, Fischer PR. The impact of maternal 
malaria on newborns. Ann Trop Paediatr 2010;30:271-282.

3. Keller-Stanislawski B, Englund JA, Kang G, et al. Safety of immu-
nization during pregnancy: A review of the evidence of selected 
inactivated and live attenuated vaccines. Vaccine 2014;32: 
7057-7064.

[... the vaccination campaigns have met a 

number of obstacles ... ]
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with the first shipment arriving on Feb. 2. However, 
the vaccination campaigns have met a number of 
obstacles, including a limited number of vaccination 
teams, lack of security in some vaccination sites, 
cold chain problems, shortage of funds, and a 
limited global supply of YF vaccine. All these factors 
contributed to delay in completing the planned 
program. During this delay, YF extended to other 
provinces of Angola.  

  COMMENTARY
This outbreak pointed out an important problem for 
YF control — a need for vaccine that outstrips the 
supply. While the planned emergency stockpile for 
2016 contained 6 million doses, the reactive mass 
vaccination campaign conducted in Luanda Province 
depleted the stockpile, required additional doses, 
and consumed a total of 7.4 million doses to date. 
The emergency stockpile has been replenished, but 
the Angolan Ministry of Health has requested an 

additional 3.2 million doses. 

This outbreak suggests the potential for large-scale 
urban outbreaks given the rapid urbanization of 
Africa and the concomitant need for huge numbers 
of vaccine doses for control. Furthermore, in urban 
centers such as Luanda that have large international 
airports, cases (and mosquitoes) may be exported. 
To interrupt international spread, it is urgent and 
essential that International Health Regulations be 
reinforced by requiring travellers to present yellow 
fever vaccination certificates upon entry to yellow 
fever endemic countries. 

Prevention of YF requires routine vaccination with 
at least 80% coverage in all at-risk areas. Control 
of YF outbreaks requires rapid implementation of 
mass preventive vaccination programs, something 
that cannot be accomplished if insufficient vaccine is 
available and if other obstacles are not overcome.  

ABSTRACT & COMMENTARY

Malaria in the United States
By Stan Deresinski, MD, FACP, FIDSA

Dr. Deresinski is Clinical Professor of Medicine, Stanford University.

Dr. Deresinski reports no financial relationships relevant to this field of study.

SYNOPSIS: The number of reported cases of malaria in the United States in 2013 increased slightly over the previous year, while the 10 
reported deaths were the most since 2001.

SOURCE: Cullen KA, Mace KE, Arguin PM. Malaria Surveillance — United States, 2013. MMWR Surveill Summ 2016;65(No. SS-2):1–22. 

A total of 1727 cases of malaria were reported  
 to the CDC in 2013, a 2% increase over the 

number reported in 2012. These included two 
cases of congenital malaria. The majority (61%) 
were caused by Plasmodium falciparum, with 14% 
caused by P. vivax, 4% by P. ovale, and 3% by P. 
malariae, with 40 (2%) patients being infected with 
two species. The infecting species were unknown or 
unreported in 17%.  

P. falciparum accounted for 85% of infections 
acquired in Africa, 73% in Central America and 
the Caribbean, 24% in South America, 14% in 
Oceania, and 9% in Asia. Infections attributed to P. 
vivax accounted for 86% acquired in Oceania, 80% 
in Asia, 67% in South America, 22% in Central 
America and the Caribbean, and 5% in Africa.

West African countries were the source of two-thirds 
of infections acquired within Africa. While the 
number of cases acquired in South Asia decreased 

significantly from 183 in 2012 to 147 in 2013, 
India, nonetheless, was in the top five countries of 
acquisition. There was also a 40% decrease in cases 
acquired in Central America and the Caribbean in 
2013 compared with 2012; this decrease was entirely 
the result of a 37% decrease in cases from Haiti 
(35 in 2012 and 22 in 2013). The number of cases 
acquired in South America, the majority of which 
were acquired in Guyana and Peru, was little changed 
from previous years (35 in 2011, 41 in 2012, and 53 
in 2013).  

Among those for whom the reason for travel 
was known, 70% had been visiting friends and/
or relatives. Only 4% of those for whom the 
information was available reported adherence to an 
appropriate CDC-recommended chemoprophylaxis 
regimen. None of the 36 pregnant women with 
malaria had adhered to chemoprophylaxis.

Only 12% had their symptom onset before arrival 
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in the United States. In the other 88% with onset in 
the United States, malaria symptoms first occurred 
in the first month after arrival in 81% with P. 
falciparum infection and 45% of those infected with 
P. vivax. Of the 643 patients with P. falciparum 
infection, 551 (86%) received appropriate therapy. 
Of note is that among the 92 patients with this 
infection who were inappropriately treated were 
four who were pregnant. Of the 145 P. vivax-
infected subjects who received appropriate 
treatment for the acute infection, only 43% fewer 
were also given primaquine for relapse prevention 
— something that the CDC recommends for all 
cases of mosquito-acquired P. vivax infections.

The infection was classified as severe in 279 (16%) 
patients, and 10 died; the latter was the largest 
number of reported deaths in patients with malaria in 
the United States since 2001. Of the 36 cases among 
pregnant women, eight (22%) cases were severe, all 
of whom survived. Among the 29 cases for whom 
the infecting species was known, 22 (76%) were 
diagnosed with P. falciparum infection, including all 
eight who presented with severe malaria. 

A total of 137 blood samples submitted to CDC 
were tested for molecular markers associated 
with antimalarial drug resistance. Of the 100 P. 
falciparum-positive samples, 95 were tested for 
pyrimethamine resistance and 88 (93%) had genetic 
polymorphisms associated with pyrimethamine 
drug resistance, 74 (76%) with sulfadoxine 
resistance, 53 (53%) with chloroquine resistance, 

and one (1%) with atovaquone resistance. None had 
polymorphisms associated with either mefloquine or 
artemisinin resistance.

  COMMENTARY
There has been an overall trend of an increasing 
number of malaria cases in the United States reported 
to CDC since 1973, with the number reported in 
2013 being the third highest annual total since that 
year (see Figure 1). Despite progress in reducing 
the global burden of malaria, the disease remains 

endemic in many regions, and the use of appropriate 
prevention measures by travelers continues to be 
inadequate. Lack of adherence to appropriate 
recommended chemoprophylaxis remains the most 
important risk factor for the acquisition of malaria 
subsequently diagnosed in the United States.

Three of the fatal cases illustrate the importance of 
early diagnosis and treatment. Of these, one ignored 
symptoms, with a resultant delay in seeking medical 
care. Another was initially treated with an orally 

Figure 1. Number of Malaria Cases Among U.S. Military Personnel and U.S. and Foreign Civilians 
— United States, 1973–2013*

[Athough CDC continues to recommend 

IV quinidine for parenteral therapy of 

malaria, evidence increasingly points to the 

superiority of IV artesunate. ]

*R2 = 0.6857 is the average rate in rise of cases over time. 

Source: Centers for Disease Control and Prevention
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Type of  
information

Source Availability Telephone number, internet address, or 
electronic mail address

Prophylaxis CDC’s Traveler’s Health Internet 
site (includes online access to 
Health Information for Interna-
tional Travel)

24 hours/day http://wwwnc.cdc.gov/travel

Health Information for  
International Travel (The Yellow 
Book)

Order from Oxford  
University Press, Inc.
Order Fulfillment  
198 Madison Avenue,  
New York, NY 10016-4314

800-451-7556 or http://www.oup.com/us/

CDC’s Malaria Branch Internet site 
with Malaria Information and  
Prophylaxis, By Country (Red 
Pages)

24 hours/day http://www.cdc.gov/malaria/travelers/
country_table/a.html

CDC Malaria Map Application 24 hours/day http://www.cdc.gov/malaria/map

Diagnosis CDC’s Division of Parasitic Diseases 
and Malaria diagnostic internet 
site (DPDx)

24 hours/day http://www.dpd.cdc.gov/dpdx

CDC’s Division of Parasitic Diseases 
and Malaria diagnostic CD-ROM 
(DPDx)

Order by electronic mail 
from CDC Division of Para-
sitic Diseases and Malaria

dpdx@cdc.gov

Treatment CDC Malaria Branch 9:00 am–5:00 pm Eastern 
time, Monday–Friday

770-488-7788 or toll-free 855-856-4713*

CDC Malaria Branch 5:00 pm–9:00 am Eastern 
time on weekdays and 
all day weekends and 
holidays

770-488-7100* (This number is for the CDC’s 
Emergency Operations Center. Ask staff 
member to page the person on call for the 
Malaria Branch.)  
www.cdc.gov/malaria/diagnosis_treatment/
treatment.html

*These numbers are meant for use by healthcare professionals only.
Source: Centers for Disease Control and Prevention

Table. Sources for Malaria Prophylaxis, Diagnosis, and Treatment Recommendations

administered regimen despite having a high level 
of parasitemia, and one was discharged from the 
emergency department with antibacterial therapy 
despite having returned from a malaria-endemic 
country.

Although CDC continues to recommend IV 
quinidine for parenteral therapy of malaria, 
evidence increasingly points to the superiority of IV 
artesunate. The latter, however, is not FDA-approved 
and must be obtained through CDC. Artesunate is 
stocked at nine sites around the United States and can 
be rapidly shipped at no cost to clinicians. Certain 
guidelines and eligibility requirements must be met to 
enroll a patient in the treatment protocol. Physicians 

2016 Reader Survey
Please take a few moments to share your feedback through our reader survey. Your responses will help us 
to shape future issues of Infectious Disease Alert. Complete the survey online here: 

https://www.surveymonkey.com/r/IDAMay2016

who administer the drug to patients must notify 
CDC of any adverse event after administration and 
comply with the IND protocol. To enroll a patient 
with severe malaria in this treatment protocol, 
healthcare providers should call the CDC Malaria 
Hotline at (770) 488-7788 or toll-free at (855) 
856-4713, Monday–Friday, 9 a.m.–5 p.m., Eastern 
time. At other times, callers should telephone (770) 
488-7100 and ask to speak with a CDC Malaria 
Branch clinician. Travelers and healthcare providers 
are encouraged to use CDC resources on malaria 
prevention and treatment (see Table 1), and contact 
the CDC Malaria Branch for assistance with 
diagnostic or case management needs.  
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PHARMACOLOGY UPDATE

Tenofovir Alafenamide vs. Tenofovir 
Disoproxil Fumarate
By William Elliott, MD, FACP, and James Chan, PharmD, PhD

Dr. Elliott is Medical Director, Pharmacy, Northern California Kaiser Permanente, and Assistant Clinical Professor of 
Medicine, University of California. Dr. Chan is Pharmacy Quality and Outcomes Manager, Kaiser Permanente, Oakland, 
CA.

Drs. Elliott and Chan report no financial relationships relevant to this field of study.

The FDA has approved a new prodrug of 
tenofovir. Tenofovir alafenamide (TAF) 

has replaced the tenofovir disoproxil fumarate 
(TDF) component of two commonly used drug 
combinations for HIV-1 infection. The elvitegravir 
(EVG)/cobicistat (COBI)/emtricitabine (FTC)/TAF 
combination is marketed as Genvoya, and FTC/
rilpivirine (RPV)/ TAF as Odefsey. The corresponding 
TDF combinations are Stribild and Complera.

INDICATIONS 
These four-drug and three-drug combinations are 
approved as complete treatment of HIV-1 infections 
for patients ≥ 12 years of age as initial treatment in 
those with no antiretroviral treatment history or to 
replace a stable antiretroviral regimen in those who are 
virologically suppressed (< 50 copies/mL) for at least 
six months with no history of treatment failure and no 
known substitutions associated with resistance to the 
individual components.1,2 FTC/RPV/TAF is indicated 
for infections with HIV-1 RNA ≤ 100,000 copies/mL.

DOSING
Patients take Genvoya and Odefsey once daily with 
food. Each Genvoya tablets contain EVG (150 mg), 
COBI (150 mg), FTC (200 mg), and TAF (10 mg). 
Each Odefsey tablet contains FTC (200 mg), RPV (25 
mg), and TAF (25 mg).

POTENTIAL ADVANTAGES
TAF is a more efficient prodrug and is less likely to 
affect bone mineral density (BMD) and cause renal 
toxicity.3

POTENTIAL DISADVANTAGES
Subjects who received EVG/COBI/FTC/TAF 
experienced greater increases in serum lipid 
compared to the TDF counterpart.1 At week 48, total 
cholesterol showed a 30% increase compared to 
13%. Corresponding increases for LDL-cholesterol 
and triglycerides were +15% vs. +3%, and +29% vs. 
+10%, respectively.

COMMENTS
Tenofovir as a chemical entity has poor membrane 
permeability and is unable to be converted 
intracellularly to active tenofovir diphosphate 
(TFV-DP). TDF was the first approved prodrug 
for TFV-DP. It is metabolized to tenofovir and 
subsequently intracellularly to TFV-DP. However, 
it has been associated with renal toxicity and a 
decrease in BMD due to high system exposure. 
TAF, a new prodrug, provides pharmacologically 
active TFV-DP at one-tenth the oral dose and 90% 
lower systemic exposure.3 Results from two pooled 
studies in which subjects were randomized to EVG/
COBI/FTC/TAF (n = 866) or the corresponding 
TDF formulation (n = 867), showed a mean change 
in lumbar spine BMD from baseline to week 48 
(-1.30% for TAF vs. -2.86% for TDF). Changes in 
total hip were -0.66% and -2.95%.1,4 In addition, 
those randomized to TAF had significantly smaller 
mean serum creatinine increases and less proteinuria. 
In subjects who were randomized to switch from 
a TDF to a TAF regimen (n = 959) or remained on 
their previous TDF regimen (n = 477), changes in 
hip BMD from baseline at week 48 was 1.47% for 
TAF and -0.34% for TDF.6 Changes were 1.56% 
and -0.44% for spine BMD along with improvement 
in glomerular filtration. In virologically suppressed 
patients with creatinine clearance of 30-69 mL/min, 
switching to a TAF regimen was associated with 
minimal change in glomerular filtration rate but with 
improvement in proteinuria and albuminuria as well 
as BMD.5 Clinical trials showed comparable efficacy 
between the TAF and TDF combinations, both as 
initial treatment and those subjects with virologically 
suppressed HIV-1 who switched from the TDF to 
TAF formulation.1,2,4,6,7

CLINICAL IMPLICATIONS
FTC/COBI/EVG/TAF and FTC/RPV/TAF provide 
effective and safer antiretroviral treatments than the 
TDF counterparts, although there is potential for an 
increase in plasma lipids. The cost for FTC/RPV/TAF 
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Updates
By Carol A. Kemper, MD, FACP

TB Quant Problematic in Leprosy

SOURCE: Rendini T, Levis W. Quantiferon-Gold tuberculosis test cannot 
detect latent tuberculosis in patients with leprosy. Clin Iinfect Dis 2015;61: 
1439-1440.

Preliminary data suggest that Quantiferon-Gold 
tuberculosis (TB) testing may be falsely positive 

in some patients with leprosy — and falsely negative 
in others. These authors assessed Quantiferon-Gold 
TB test results in 50 patients with leprosy at the 
New York Hansen’s Disease Program at Bellevue 
Hospital. Of the 50 patients, 10 had paucibacillary 
disease (classified BT) and 40 had multi-bacillary 
disease (classified as BL or LL). Five patients (10%) 
had positive Quantiferon-Gold TB tests — all five 
had paucibacillary disease, and all had negative chest 
radiographs. Four of these patients were born outside 
the United States, and one was born in Pennsylvania. 
None of the patients with multi-bacillary disease 
were positive, although they were certainly at risk 
for latent TB. Two of the five paucibacillary patients 
with positive Quantiferon-Gold tests “seroreverted” 
their TB blood test during multi-drug treatment for 
leprosy.  

Laboratory data show that the TB blood test is 
100% cross-reactive with two epitopes of M. leprae: 
the ESAT6 and the CFP10 antigen. Therefore, 
patients with paucibacillary leprosy, who exhibit 
intact cell-mediated immunity to M. leprae antigens, 
will cross-react with the Quantiferon-Gold test. 

On the other hand, patients with LL leprosy, who 
exhibit M. leprae anergy, will fail to mount an 
appreciable response to TB antigens. In other words, 
the TB Quantiferon-Gold test is not reliable in 
patients with multibacillary TB to rule out latent or 
active TB. 

The authors indicate that both ESAT6 and CFP10 
exhibit significant differences in amino acid sequences 
from their TB cousins — but they are apparently 
similar enough in their three-dimensional profile to 
trigger T cell activation. Researchers have speculated 
whether these antigens could be useful in developing 
a leprosy vaccine. 

Trapping Flu Particles 

SOURCE: Australian Associated Press. UK scientists hail creation of “flu trap.” 
March 21, 2016. 

Researchers at the University of Manchester have  
 developed a specialized sugar coating on fabrics 

to adhere to viral particles responsible for influenza. 
Influenza virus can survive on surfaces for 2-8 hours, 
depending on temperature and humidity, where they 
remain potentially infectious if touched by hands 
and carried to mucous membranes. However, these 
investigators created a way to anchor glycoprotein 
structures to cotton fabric, mimicking the glyco-
proteins of cells lining the respiratory tract. The 
influenza virus particles adhere to these glycoproteins. 
Studies show that 99% of viral particles that came 

is the same for the TDF formulation ($2346 for a 30-
day supply). EVG/COBI/FTC/TAF is slightly less than 
the TDF formulation ($2571 vs $2704).   
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in contact with the fabric were effectively ensnared, 
slowing their spread through air.  

Using this “sugary coating,” such fabrics could 
theoretically be used to coat ventilator systems or 
respirators. Theoretically, similar technologies could 
be used to capture other viruses, such as coronavirus 
or SARS.  

An Old Scourge Revisited:  

Congenital Syphilis

SOURCE: ProMED-mail post, Syphilis — USA: (California) Pregnant wom-
en, congenital, rising incidence, April 1, 2016; Syphilis — USA(03): (Califor-
nia) pregnant women, congenital, rising incidence; March 13, 2016. 

“What contagion does thus invade the whole body, 
so much resist medical art, becomes inoculated so 
readily, and so cruelly tortures the patient?” 
–Desiderius Erasmus, 1520.

I’ve never seen so many cases of syphilis — an 
amazing variety of secondary rashes, and even 

individual cases of osteomyelitis involving the 
radius, uveitis, and neurosyphilis. ProMED-mail 
has been doing a nice job of summarizing the rising 
incidence of syphilis in a number of states, including 
California, Texas, Florida, New York, Ohio, and 
Indiana — even in rural areas. What (re)emerged in 
the gay community, largely affecting men who have 
sex with men (MSM), has now solidly moved into the 
heterosexual community.  

Predictably, this has resulted in an increased number 
of cases of syphilis in pregnant women — and in 
cases of congenital syphilis. Although syphilis in 
adults is readily treatable with penicillin, congenital 
syphilis is a severe deformative disease, with a high 
frequency of blindness and deafness. Approximately 
40% of affected infants die. Early detection in 
pregnancy is essential. The national congenital 
syphilis (CS) rate reached an all-time low in 2010-
2012 with 8.4 cases per 100,000 live births. By 2014, 
the national rate had increased 38%, closely tracking 
with the national increase in syphilis cases in women. 
A few years ago, there were at most one or two 
annual cases of CS in the San Francisco Bay Area. 
In 2012, CS cases in California jumped to 35, and, 
in 2014, rose to 100 cases (2015 data are still being 
tabulated).  

Specific counties within California have been more 
affected — Kern County identified 58 pregnant 
women with syphilis last year. Unfortunately, only 30 
were treated prior to delivery, resulting in 28 cases 
of congenital syphilis. Six babies died. In Fresno 
County, where syphilis was almost non-existent six 
years ago, the “number of cases has been steadily, 
almost exponentially, increasing,” according to Ken 
Bird, MD, Fresno County’s Public Health Officer. 
Eighteen cases of CS were identified in 2014 and 40 
cases of CS were identified in 2015. So many cases 
have occurred in Fresno that the county is now 
requiring all pregnant women to be screened three 
times during their pregnancy — during their initial 
prenatal screening visit, during the third trimester, 
and at delivery. 

Many of these cases are occurring in immigrant 
and poor women, or drug users, with delays in 
seeking prenatal care. While all pregnant women 
in California are eligible for MediCal, many don’t 
know how to access care, resulting in delays in 
prenatal care and sexually transmitted disease (STD) 
screening, after permanent fetal damage has already 
occurred. In addition, public health facilities in these 
counties are overwhelmed with contact tracing, 
paperwork, and the difficult task of getting people 
back for three separate doses of intra-muscular 
penicillin, seven days apart. As one official said, 
people hear their diagnosis, and just disappear, too 
horrified to deal with the necessity of treatment.  

Clinicians are being urged to screen for syphilis 
with the first prenatal visit. In addition to more 
aggressive contact tracing, public health authorities 
are being urged to prioritize female contacts of 
reproductive age. Maybe we should return to 
the days of mandatory syphilis screening when 
applying for a marriage license, and RPRs should be 
included with hepatitis and HIV as part of universal 
screening. I would recommend syphilis screening 
for anyone being screened for STDs, as well as 
those with an unexplained sore throat, tonsillitis, 
cervical or inguinal lymphadenopathy, or any kind 
of unexplained rash — regardless of their sexual 
history.  

[Clinicians are being urged to screen for 

syphilis with the first prenatal visit. ]
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1.  Dengue infection during 
pregnancy is associated 
with:

a. microcephaly.

b. premature delivery.

c. fetal overgrowth.

d. no identifiable adverse 
effects.

2.  Which of the following is 
correct regarding reported 
cases of malaria in the 
United States in 2013?

a. Ten patients with malaria 
died.

b. Infection with 
Plasmodium vivax was 
the most frequent cause of 
death.

c. All patients with malaria 
who died were pregnant at 
the time.

d. Almost all had 
developed malaria despite 
adhering to an appropriate 
recommended regimen of 
chemoprophylaxis.

3.  Which is correct regarding 
tenofovir dipivoxil (TDF) 
and tenofovir alafenamide 
(TAF)?

a. TDF use is associated 
with greater increases in 
serum lipids. 

b. TDF is more likely 
to adversely affect bone 
mineral density.

c. TAF is more likely to 
adversely affect renal 
function.

d. TDF has demonstrated a 
greater antiretroviral effect 
in clinical trials.
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7. vaccines
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10. pathogenesis
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12. Are the articles in Infectious Disease Alert written about issues of importance and concern to you?
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11. What other topics would you like to see discussed in Infectious Disease Alert?

13. What type of information not currently provided in Infectious Disease Alert would you like to see added?
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14. quality
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In future issues of Infectious Disease Alert, would you like to see more or less coverage of the following topics?

21. Are the articles in Infectious Disease Alert:
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