
10    6 JULY 2018 • VOL 361 ISSUE 6397 sciencemag.org  SCIENCE

C
R

E
D

IT
S

: 
(P

H
O

T
O

) 
W

O
R

L
D

 H
E

A
L

T
H

 O
R

G
A

N
IZ

A
T

IO
N

; 
(M

A
P

) 
A

. 
C

U
A

D
R

A
/
S
C
IE
N
C
E

; 
(D

A
T

A
) 

W
O

R
L

D
 H

E
A

L
T

H
 O

R
G

A
N

IZ
A

T
IO

N

O
vershadowed by the Ebola outbreak 

in the Democratic Republic of the 

Congo (DRC), another frightening 

virus is on the loose in that vast, 

chaotic country: polio. Public health 

experts have worked for months to 

stamp out the virus, but it keeps spreading. 

It has already paralyzed 29 children, and on 

21 June a case was reported on the border 

with Uganda, far outside the known out-

break zone, heightening fears that the virus 

will sweep across Africa. The DRC is “abso-

lutely” the most worrisome polio outbreak 

today, says Michel Zaffran, who heads the 

Global Polio Eradication Initiative (GPEI) 

at the World Health Organization (WHO) in 

Geneva, Switzerland.

The outbreak also underscores the latest 

complication on the bumpy road toward po-

lio eradication. It is caused not by the wild 

virus hanging on by a thread in Afghanistan, 

Pakistan, and perhaps Nigeria, but by a rare 

mutant variant derived from the weakened 

live virus in the oral polio vaccine (OPV) that 

has regained its neurovirulence and ability 

to spread. As OPV campaigns have driven 

the wild virus to near-extinction, these circu-

lating vaccine-derived polioviruses (cVDPVs) 

have emerged as the greatest threat to polio 

eradication. If the outbreaks are not stopped 

quickly, polio scientists warn, they could spi-

ral out of control, setting eradication efforts 

back years. 

“There is an urgency” to stopping these 

vaccine-derived outbreaks, says epidemio-

logist Nicholas Grassly of Imperial College 

London. “It is so much more important 

than controlling the wild virus.”

Safe and effective, OPV has long been the 

workhorse of the eradication effort. But a 

feature that makes the vaccine so power-

ful can also be a serious downside. For a 

short time after vaccination, the weakened 

live virus can spread from person to per-

son, boosting immunity even in those who 

didn’t receive the polio drops. But in rare 

instances, in poor countries such as the 

DRC where many children have not been 

vaccinated, the virus can continue circulat-

ing for years, accumulating mutations until 

it reverts to its dangerous form. The vast 

majority of cVDPVs are caused by serotype 

2, one of three variants of the virus. 

Almost as soon as cVDPVs were discov-

ered in 2000, the World Health Assembly 

in Geneva declared that all use of OPV must 

stop when the wild virus was gone. In 2016, 

with the threat of cVDPVs looming larger—

they now cause more cases of paralysis than 

the wild virus—GPEI decided waiting was 

no longer an option. By then, poliovirus type 

2 had been eradicated in the wild, which 

meant that every type 2 virus originated 

from the vaccine itself. In April of that year, 

the 155 countries still using the trivalent vac-

cine, which targets all three polio variants, 

replaced it with a bivalent vaccine with the 

type 2 component removed. No one knew ex-

actly how this experiment would play out. It 

was clear, however, that for a few years some 

type 2 outbreaks would still occur—either 

those that had started before “the switch,” 

as it is called, but had not been detected or 

those caused by the last use of trivalent OPV.  

In a virological catch 22, the only way to 

stop type 2 outbreaks is with a version of the 

same vaccine that gave rise to them in the 

first place—somehow without seeding an-

other one. The virus in the inactivated polio 

vaccine cannot revert, but it simply does not 

pack enough punch to stop an outbreak. 

To fight these outbreaks, GPEI cre-

ated a closely guarded stockpile of a new 

monovalent OPV type 2 (mOPV2), which 

can only be released with the approval of 

the  WHO director-general. If mOPV2 is used 

judiciously and sparingly, it can stop an out-

break without starting a future one, Zaffran 

says. Speed is essential, because population 

immunity to the type 2 virus is waning now 

that it has been removed from the vaccine, 

setting the stage for an explosive outbreak.
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The weakened virus in polio vaccine drops can, on 

rare occasions, regain virulence, sparking outbreaks.
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A virus on the march

In the past year, multiple vaccine-derived polioviruses 

have paralyzed children across the Democratic Repub-

lic of the Congo (DRC).

Polio outbreaks in the DRC 
threaten eradication effort
Vaccine-derived virus spreads despite emergency response
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Since 2016, the type 2 vaccine has been 

released to fight outbreaks in 10 countries, 

and so far the strategy seems to be working, 

although a type 2 outbreak in Syria para-

lyzed 74 children before coming under con-

trol last year. The outlier is the DRC.

The outbreak was first detected in June 

2017 in Maniema province in the middle 

of the country. Within days, another case 

was reported about 900 kilometers away 

in Haut-Lomami province in the southeast. 

Genetic analysis revealed it wasn’t the same 

strain as in Maniema, but a distinct type 2 

cVDPV that had emerged independently. 

Even worse, the sequences indicated both 

had been circulating undetected for at least 

2 years. 

The country and its international part-

ners targeted mOPV2 campaigns to eight 

health districts deemed at highest risk—

the minimum, experts thought, to get the 

maximum effect. But vaccination cam-

paigns in the DRC, with its remote villages, 

crumbling infrastructure, and weak health 

system, are tough, and they failed to reach 

enough children. The Haut-Lomami virus 

broke through, spreading south to Tangan-

yika and then Haut-Katanga.

Then in the first week of June this year, of-

ficials confirmed another case  on the other 

side of the country, not far from the Ebola 

outbreak, where health workers are already 

stretched thin. This strain, too, emerged in-

dependently, an indication of just how weak 

surveillance is in the country. More alarming 

still, about 2 weeks later a polio case was re-

ported in the northeast, close to the Uganda 

border. The Haut-Lomami virus had made 

the big jump northward, to an area where no 

mOPV2 campaigns were underway. “This re-

ally increases the risk of international spread,” 

says Oliver Rosenbauer, a spokesperson for 

polio eradication at WHO. And insecurity 

in parts of the province “makes everything 

more dangerous and more complicated.”  

In the worst case—if type 2 explodes 

across Africa, or if case numbers shoot up 

exponentially—the only option would be to 

reintroduce OPV2 into routine immuniza-

tion, says Mark Pallansch, a molecular viro-

logist at the U.S. Centers for Disease Control 

and Prevention in Atlanta. The switch will 

have failed, turning back the eradication 

clock years and ratcheting up costs, which 

now run about $1 billion a year, to the dis-

may of tapped-out funders. 

But that scenario is years away, Zaffran 

says. Pallansch agrees. “At present, I truly 

believe type 2 cVDPVs can be managed. The 

only question is for how much longer,” he 

says. “I have yet to see anything that makes 

me think eradication is not possible. But the 

endgame is proving to be much more com-

plicated than eradicating the wild virus.” j
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A
key congressional spending panel has 

fired a shot across the bow of two fed-

erally chartered medical foundations, 

warning that the way they disclose in-

formation about donors may not pass 

muster. It’s the latest controversy in-

volving the traditionally low-profile founda-

tions, which over the past quarter-century 

have funneled nearly $2 billion for re-

search, clinical trials, training, and educa-

tional programs to the National Institutes 

of Health (NIH) and the 

Centers for Disease Control 

and Prevention (CDC).  

Congress created the 

Foundation for the National 

Institutes of Health (FNIH) 

and the CDC Foundation in 

the early 1990s to raise pri-

vate funds to support fed-

eral biomedical and health 

research. (The private do-

nations amount to a tiny 

fraction of the annual NIH 

and CDC budgets.) In a bid 

to encourage transparency 

and prevent potential con-

flicts of interest, Congress specified that 

the foundations had to report “the source 

and amount of all gifts” they receive, as 

well as any restrictions on how the dona-

tions could be used. 

But last month, legislators on the House 

of Representatives appropriations sub-

committee that oversees NIH and CDC ex-

pressed concern that the foundations may 

not be following those disclosure rules, 

which are spelled out in the Public Health 

Service Act. A report accompanying a 2019 

spending bill moving through Congress re-

minds the foundations to abide by the act 

when writing their annual reports. The law-

makers also say it’s not OK to hide the iden-

tity of donors who have attached strings to 

their gift by labeling them as “anonymous.”

The language “is a marker that we want 

more transparency,” says one House ap-

propriations staffer, speaking anonymously 

because of committee rules on who can 

speak to the press. “We’d like to see [the 

Congressional panel seeks greater transparency on private 
donations to foundations that aid federal research

RESEARCH FUNDING

By Jeffrey Mervis foundations] go further, and this language 

is meant to start a conversation.” 

The foundations, located near the agen-

cies they serve in Rockville, Maryland, and 

Atlanta, respectively, appeared on the com-

mittee’s radar this spring as a result of media 

coverage of projects partly funded by indus-

try gifts that went awry. Last month, NIH 

Director Francis Collins canceled a $100 mil-

lion study on the effects of moderate alco-

hol drinking that was largely funded by the 

spirits industry after an investigation found 

NIH staff had improperly solicited gifts and 

shaped the study to satisfy 

industry interests (Science, 

22 June, p. 1286). In April, 

Collins killed a plan to part-

ner with drug companies 

on a $400-million study of 

opioid dependency, after 

an outside panel warned 

of potential conflicts. The 

CDC Foundation has also 

come under fire in recent 

years for how it has han-

dled corporate donations, 

and has severed connec-

tions with some donors.

Officials at both founda-

tions insist they are following the spirit and 

letter of their founding legislation. “We have 

the responsibility … to do these partnerships 

that support the NIH mission to advance 

public health, and we do that,” says David 

Wholley, FNIH’s senior vice president of re-

search partnerships. “And we have always 

complied with the law.”

CDC Foundation officials declined to be 

interviewed, but asserted in an email that 

their public reports adhere to the law.

It’s not hard to see why legislators might 

think the foundations aren’t being suf-

ficiently transparent. For example, both 

list anonymous donors without specifying 

the size of their gifts. Their annual reports 

also group donors by the approximate 

size of their donations, without listing 

exact amounts.

As a result, those gift-size groups can 

be misleading. In 2016, for example, FNIH 

listed eight donors who each gave more 

than $2.5 million, its top category. But a 

“We know who 
[our donors] are, 
and we’re not 
taking their money 
if it’s from a source 
that’s a problem.”
David Wholley, 

Foundation for the National 

Institutes of Health

Lawmakers ask NIH and CDC 
charities for more on donors

DA_0706NewsInDepth.indd   11 7/3/18   11:23 AM

Published by AAAS

on July 5, 2018
 

http://science.sciencem
ag.org/

D
ow

nloaded from
 

http://science.sciencemag.org/


Polio outbreaks in the DRC threaten eradication effort
Leslie Roberts

DOI: 10.1126/science.361.6397.10
 (6397), 10-11.361Science 

ARTICLE TOOLS http://science.sciencemag.org/content/361/6397/10

PERMISSIONS http://www.sciencemag.org/help/reprints-and-permissions

Terms of ServiceUse of this article is subject to the 

 is a registered trademark of AAAS.Science
licensee American Association for the Advancement of Science. No claim to original U.S. Government Works. The title 
Science, 1200 New York Avenue NW, Washington, DC 20005. 2017 © The Authors, some rights reserved; exclusive 

(print ISSN 0036-8075; online ISSN 1095-9203) is published by the American Association for the Advancement ofScience 

on July 5, 2018
 

http://science.sciencem
ag.org/

D
ow

nloaded from
 

http://science.sciencemag.org/content/361/6397/10
http://www.sciencemag.org/help/reprints-and-permissions
http://www.sciencemag.org/about/terms-service
http://science.sciencemag.org/

