
Feature FeatureMedicine Digest

January 201634  Africa Health

Worldwide burden of chronic 
hepatitis B infection

Despite an effective vaccine and antiviral 
therapy, chronic hepatitis B virus (HBV) 
remains a major global health issue. In 
order to monitor viral hepatitis preven-
tion, diagnosis, and treatment progress, 
accurate epidemiological data are 
required. A recent systematic review has 
been commissioned to estimate the na-
tional, regional, and global infection rates 
of chronic HBV infection.

The authors identified 1800 records 
from the past 50 years from 161 
countries. The chronic HBV infection 
rates were calculated by country and 
then extrapolated to match 2010 
population sizes.

The prevalence of chronic HBV infec-
tion was 3.61% worldwide, with highest 
endemicity in the African region (8.83%). 
Rates of chronic HBV infection in Africa 
ranged from 2.5% in Eritrea to 22.4% in 
South Sudan. Benin, Mauritania, Guinea, 
Liberia, Niger, and South Sudan all had 
chronic infection rates over 15%.

The first global assessment of 
country-level prevalence of chronic 
HBV infection showed a wide varia-
tion between countries and highlights 
the need for continued prevention and 
control strategies.
Schweitzer A, Horn J, Mikolajczyk RT, et al. Estima-
tions of worldwide prevalence of chronic hepatitis 
B virus infection: a systematic review of data pub-
lished between 1965 and 2013. Lancet 2015; 386: 
1546–55. 

Preventing intravascular 
catheter-related infections

Intravascular-catheter-related infections 
are most commonly caused by skin 
pathogens at the site of insertion. These 
infections are common and can be life-
threatening, but the incidence can be 
decreased by optimising skin antisepsis 
(skin cleaning). 

A French trial has assessed whether 
patients requiring a catheter (either 
central-venous, haemodialysis, or 
arterial) had a reduced infection risk if 
the catheters were prepared in either 
chlorhexidine–alcohol or povidone 
iodine–alcohol prior to insertion. The 
primary outcome measured the inci-
dence of catheter-related infections.

A total of 2546 patients were 
enrolled into the study and randomly as-
signed to receive either chlorhexidine or 
povidone-treated catheters. Chlorhexi-

dine–alcohol-treated catheters were 
associated with a significantly lower 
incidence of catheter-related infections 
compared with povidone–alcohol– 
treated catheters (hazard ratio (HR), 
0.15). However, severe skin reactions 
occurred more frequently in those as-
signed to the chlorhexidine group.

Chlorhexidine–alcohol provides 
greater protection against short-term 
catheter-related infections than povi-
done iodine–alcohol. 
Mimoz O, Lucet J-C, Kerforne T, et al. Skin anti-
sepsis with chlorhexidine–alcohol versus povidone 
iodine–alcohol, with and without skin scrubbing, for 
prevention of intravascular-catheter-related infection 
(CLEAN): an open-label, multicentre, randomised, 
controlled, two-by-two factorial trial. Lancet 2015; 
386: 2069–77. 

Changing trends in P. falciparum 
burden

Re-exposure to the malaria parasite is 
important for maintaining immunity. 
Consequently, malaria infection can 
persist and reappear in areas where 
infection rates are low. As pregnant 
women are at increased susceptibility 
to infection, a reduction in immunity 
may be particularly severe. However, 
no research to-date has assessed the 
impact of declining malaria transmis-
sion among pregnant women.

Therefore, a study has investigated 
the prevalence of the Plasmodium fal-
ciparum parasite and its relationship to 
maternal and neonatal outcomes among 
1800 Mozambican pregnant women.

Positive tests for P. falciparum de-
creased from 33% in 2003 to 2% in 
2010, but increased to 6% in 2013. 
Antimalarial antibody responses mirrored 
this trend. Blood parasite densities were 
higher between 2010 and 2012 than in 
2003 when infection rates peaked. Fur-
ther, malaria-associated reductions in ma-
ternal haemoglobin levels and neonatal 
birthweight were greater between 2010 
and 2012 than between 2003 and 2005.

After a 5-year decline in malaria 
prevalence, antimalarial antibodies 
were reduced; however, the adverse 
consequences of P. falciparum infec-
tions were increased.
Mayor A, Bardají A, Macete E, et al. Changing 
trends in P. falciparum burden, immunity, and dis-
ease in pregnancy. NEJM 2015; 373: 1607–17.

Early antiretroviral therapy 
The recommended CD4+ count threshold 
for starting antiretroviral therapy (ART) 
in asymptomatic individuals is 500 cells/

Infection
mm3. However, some argue for earlier 
initiation of ART; in part because of the 
high rates of tuberculosis co-infection. 

To investigate this further, a trial con-
ducted in Ivory Coast has investigated 
the efficacy of either early ART (im-
mediate initiation), 6-month isoniazid 
preventive therapy (IPT), or both, among 
HIV-infected adults with high CD4+ 
counts. IPT was included as tuberculosis 
was expected to be an important target 
for early ART.

Over 2000 HIV-infected patients 
were randomly assigned to receive 
either deferred ART (ART initiation ac-
cording to World Health Organization 
criteria), deferred ART plus IPT, immedi-
ate ART, or immediate ART plus IPT. 

After 30 months of follow-up, the risk 
of death or severe HIV-related illness 
was significantly lower with early ART 
than with deferred ART (hazard ratio 
(HR), 0.56), and also significantly lower 
with IPT than with no IPT (HR 0.65).

Immediate ART and 6 months of 
IPT independently led to lower rates of 
severe illness or death. 
The TEMPRANO ANRS 12136 Study Group. A trial 
of early antiretrovirals and isoniazid preventive 
therapy in Africa. NEJM 2015; 373: 808–22. 

Church facilitated HIV testing 
for pregnant women

Routine HIV screening during preg-
nancy is crucial to ensure interventions 
are implemented to prevent mother-to-
child transmission of HIV. However, in 
2013, only 20% of pregnant Nigerian 
women received an HIV test. Con-
sequently, there is an urgent need to 
boost interventions designed to increase 
HIV testing and the uptake of ART in 
pregnant women, especially in remote, 
resource-limited settings.

A recent cluster trial has assessed 
whether the ‘Healthy Beginning Initia-
tive’ (HBI) increased HIV testing among 
pregnant women. The intervention 
included health education and on-site 
laboratory testing during baby showers 
in churches across Nigeria. Over 12 
months, 3000 women at 40 churches 
were randomised to the HBI group or 
the control group (where participants 
were encouraged to attend health facili-
ties for testing as usual). 

In total, 1514 of 1647 women (92%) 
in the intervention group had an HIV 
test compared with 740 of 1355 (55%) 
in the control group.

Culturally adapted, community-based 
programmes can be effective for increas-
ing HIV screening among pregnant 
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women in resource-limited settings.
Ezeanolue EE, Obiefune MC, Ezeanolue CO, et al. 
Effect of a congregation-based intervention on 
uptake of HIV testing and linkage to care in preg-
nant women in Nigeria (baby shower): a cluster 
randomised trial. Lancet Global Health 2015; 3: 
692–700.

Protease inhibitor monotherapy
Current HIV treatment guidelines 
recommend triple therapy (using a 
combination of two drug classes) for 
initiation and maintenance of ART in 
order to increase potency and reduce 
drug resistance. It has been hypoth-
esised that long-term protease inhibitor 
monotherapy may be efficacious once 
viral load suppression is achieved.

A UK non-inferiority trial enrolled 
587 HIV-positive adults with a sup-
pressed viral load (<50 copies per 
ml) and randomly allocated them to 
maintain ongoing triple therapy (OT) or 
switch to a ritonavir-boosted protease 
inhibitor monotherapy regimen (PI-
mono), with prompt return to combina-
tion treatment if the viral load re-
bounded. The primary outcome was loss 
of future drug options, defined as new 
resistance to one or more drugs.

At 3 years, one or more future drug 
options had been lost in two participants 
in the OT group (0.7%) and six in the 
PI-mono group (2.1%), therefore demon-
strating non-inferiority of PI-mono.

Protease monotherapy is an accept-
able alternative for long-term manage-
ment of HIV infection. 
Paton NI, Stöhr W, Arenas-Pinto A, et al. Protease in-
hibitor monotherapy for long-term management of 
HIV infection: a randomised, controlled, open-label, 
non-inferiority trial. Lancet HIV 2015; 2: 417–26.

Eltrombopag for chronic immune 
thrombocytopaenia

Chronic immune thrombocytopaenia 
(ITP) is an autoimmune disease affecting 
platelets which can result in a sustained 
risk of bleeding. Guidelines acknowl-
edge the current scarcity of treatment. 
However, eltrombopag has been shown 
to be effective in adults with chronic 
ITP. A recent multicentre trial has inves-
tigated whether eltrombopag is effective 
in children with chronic ITP. 

A total of 92 paediatric patients 
(aged 1–17 years) with chronic ITP and 
a platelet count of less than 30 x 109 /l 
were then randomised in a 2:1 ratio to 
receive eltrombopag (at varying doses) 
or placebo once daily for 13 weeks. The 
primary outcome was the proportion of 

patients achieving platelet counts of at 
least 50 for 6 or more weeks.

A total of 25 of 63 children (40%) 
satisfied that primary outcome com-
pared with just 1 of 29 (31) patients re-
ceiving placebo (significant odds ratio, 
18). Responses were similar across all 
age-stratified cohorts. Children receiv-
ing eltrombopag had proportionally 
fewer bleeding episodes.

Eltrombopag is a suitable therapeutic 
option for children with chronic ITP.
Grainger JD, Locatelli F, Chotsampancharoen T, et 
al. Eltrombopag for children with chronic immune 
thrombocytopenia (PETIT2): a randomised, multi-
centre, placebo-controlled trial. Lancet 2015; 386: 
1649–58. 

New Helicobacter pylori vaccine
Helicobacter pylori is one of the most 
common gastric pathogens, affecting at 
least half the world’s population. Infec-
tion is strongly associated with gastritis, 
peptic ulcer, gastric adenocarcinoma, 
and lymphoma. Now a new three-dose 
oral recombinant H pylori vaccine has 
been developed for children.

To test the efficacy and safety, a 
phase-3 trial in China was conducted. 
A total of 4464 healthy children (aged 
6–15 years) without a history of H 
pylori infection were randomly assigned 
to receive either the H pylori vaccine 
course or placebo. The primary endpoint 
was the occurrence of H pylori infection 
within 12 months of vaccination.

One year after vaccination, 64 events 
of H pylori infection were recorded. Of 
these, 14 were in the vaccine group, 
compared with 50 in the placebo 
group. This yielded a significant vaccine 
efficacy of 72%. However, there was 
waning of overall protection after 3 
years. No serious adverse events were 
considered vaccine-related.

The oral H pylori vaccine was effec-
tive and safe in H pylori-naïve children.
Zeng M, Mao X-H, Li J-X, et al. Efficacy, safety, and 
immunogenicity of an oral recombinant Helicobac-
ter pylori vaccine in children in China: a randomised, 
double-blind, placebo-controlled, phase 3 trial. 
Lancet 2015; 386: 1457–64. 

Filtered sunlight phototherapy 
Serious neonatal hyperbilirubin-
aemia results in very poor outcomes in 
resource-limited settings where photo-
therapy is unavailable. More recently, 
the use of filtered sunlight as a substi-
tute for phototherapy has proven a safe 
and effective method for reducing bili-
rubin. However, its relative safety and 
efficacy as compared with conventional 
phototherapy is unknown. 

Recently, a non-inferiority trial com-

paring the two methods was conducted 
in Lagos, Nigeria. The trial randomised 
447 infants with hyperbilirubinaemia 
to receive either standard phototherapy 
or filtered sunlight therapy. The primary 
endpoint was efficacy, defined as a 
slower than 0.2 dl/hour bilirubin rise (if 
aged less than 72 hours) or a decrease 
in serum bilirubin (if aged over 72 
hours) after 5 hours of treatment.

Filtered sunlight was efficacious on 
93% of treatment days, as compared 
with 90% for conventional photother-
apy. However, temperatures exceeding 
38.0°C occurred more frequently in 
the filtered sunlight infants. No infant 
required an exchange transfusion.

Filtered sunlight was non-inferior to 
conventional phototherapy for the treat-
ment of neonatal hyperbilirubinemia.
Slusher TM, Olusanya BO, Vreman HJ, et al. A rand-
omized trial of phototherapy with filtered sunlight in 
African neonates. NEJM 2015; 373: 1115–24.

Modified Valsalva manoeuvre
The Valsalva manoeuvre is a safe and 
internationally recommended first-line 
treatment for supraventricular tachycar-
dia (SVT), but these arrhythmias often re-
quire further treatment. A UK multicentre 
trial has assessed the relative efficacy of a 
modified Valsalva manoeuvre for restor-
ing sinus rhythm in patients with SVT. 
The modified manoeuvre is conducted 
semi-recumbent with supine reposition-
ing and passive leg raise immediately 
after the Valsalva strain.

Conducted in emergency depart-
ments, the trial randomised participants 
with SVT to undergo the modified or 
a standard semi-recumbent Valsalva 
manoeuvre. A 40 mmHg pressure target 
and 15 second strain was used in both 
groups. The primary outcome was to 
return to sinus rhythm after 1 minute fol-
lowing the manoeuvre.

Altogether 214 participants were 
assigned to each intervention. A total of 
37 (17%) participants assigned to the 
standard group reverted to sinus rhythm 
compared with 93 (43%) in the modi-
fied Valsalva manoeuvre – yielding a 
significant odds ratio of 3.7.

The modified Valsalva manoeuvre 
should be considered as a routine first-
line treatment for SVT.
Appelboam A, Reuben A, Mann C, et al. Postural 
modification to the standard Valsalva manoeuvre for 
emergency treatment of supraventricular tachycar-
dias (REVERT): a randomised controlled trial. Lancet 
2015; 386: 1747–53. 
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Blood pressure targets
The treatment of hypertension reduces 
the risk of adverse cardiovascular 
disease outcomes, including stroke and 
myocardial infarction. However, the 
appropriate target for systolic blood 
pressure is uncertain.

A North American trial investigated 
whether intensively treated blood pres-
sure reduced adverse cardiovascular 
outcomes compared with the standard 
target. Investigators randomised 9000 
people with a blood pressure of over 
130 mmHg to receive either intensive 
treatment (blood pressure target <120 
mmHg) or standard treatment (<140 
mmHg). The primary composite out-
come was myocardial infarction, other 
acute coronary syndromes, stroke, heart 
failure, or death.

The intervention was stopped prema-
turely after 3 years owing to a signifi-
cantly lower rates of the primary outcome 
in the intensive-treatment group com-
pared with the standard-treatment group 
(1.65% per year vs 2.19%, respectively). 
Although, all-cause mortality was also 
significantly lower in the intensive-treat-
ment group (HR, 0.73) the rates of serious 
adverse events were higher.

A blood pressure target of less than 
120 mmHg improved cardiovascular 
outcomes when compared with the 
standard target.
The SPRINT research group. A randomized trial of in-
tensive versus standard blood-pressure control. NEJM 
2015; 373: 2103–16. 

Continuous versus interrupted 
chest compressions

The interruption of manual chest 
compressions for rescue breaths during 
cardiopulmonary resuscitation (CPR) for 
patients suffering cardiac arrest reduces 
blood flow and possibly survival. A 
recent trial assessed whether continuous 
chest compressions with positive-pres-
sure ventilation had superior outcomes 
compared with interrupted compressions 
for ventilations (at a standard rate of 30 
compressions to 2 ventilations).

The cluster trial assigned emergency 
medical services to give either continu-
ous or interrupted chest compressions 
for adults with out-of-hospital cardiac 
arrest. The primary outcome was the rate 
of survival to hospital discharge.

A total of 1129 of 12 613 patients 
(9.0%) in the continuous compression 
group survived to discharge compared 
with 1072 of 11 035 (9.7%) in the 
interrupted compression group – a non-
significant difference.

Continuous chest compressions 
during CPR did not result in superior 
survival rates compared with interrupted 
chest compression for out-of-hospital 
cardiac arrest.
Nichol G, Leroux B, Wang H, et al. Trial of continu-
ous or interrupted chest compressions during CPR. 
NEJM 2015; 3: 373: 2203–14. 

Universal third trimester 
ultrasound screening

Foetal growth restriction is a major 
determinant of adverse perinatal 
outcomes, and therefore screening to 
identify small babies can differentiate 
between the healthy and pathologically 
small. In the UK and USA, only women 
with specific risk factors receive third 
trimester ultrasonography (selective 
ultrasonography); however, a new study 
has investigated the effectiveness of 
universal ultrasound screening for the 
detection of small-for-gestational-age 
(SGA) infants.

Data were reviewed from 3977 
nulliparous women who underwent 
selective and universal ultrasonography 
screening during the third trimester 
(at 28 and 36 weeks). Sensitivity for 
detection of SGA infants was 20% for 
selective ultrasonography compared 
with 57% for universal ultrasonography. 
However, due to a decreased sensitiv-
ity, for every additional SGA correctly 
identified by universal screening, two 
additional results were false positive.

Universal screening for nulliparous 
women during the third trimester tripled 
the detection of SGA infants.
Sovio U, White IR, Dacey A, et al. Screening for foe-
tal growth restriction with universal third trimester 
ultrasonography in nulliparous women in the Preg-
nancy Outcome Prediction (POP) study: a prospec-
tive cohort study. Lancet 2015; 386: 2089–97. 

Letrozole, gonadotropin, or 
clomiphene for infertility

Many women from couples who have 
unexplained infertility undergo empirical 
ovarian stimulation therapy with either 
gonadotropin or clomiphene citrate. 
Although ovarian stimulation promotes 
childbearing, it is frequently compli-
cated by multiple pregnancy. It has been 
proposed that letrozole, an aromatase 
inhibitor, may reduce multiple gestations 
while maintaining live birth rates.

A recent trial investigated the live birth 
rate and multiple pregnancy rates among 
900 women undergoing ovarian stimula-
tion therapy. Each woman was randomly 

assigned to receive up to four cycles of 
either gonadotropin (301 women), clomi-
phene (300) or letrozole (299).

After treatment, pregnancy rates were 
significantly lower with letrozole (32%) 
in comparison with standard therapy 
(22%; clomiphene or gonadotropin). 
Further, the multiple pregnancy rate with 
letrozole (13%) did not differ significant-
ly from the standard therapy (22%).

Ovarian stimulation with letrozole 
resulted in a lower pregnancy rate and 
did not alter multiple pregnancy rate.
Diamond MP, Legro RS, Coutifaris C, et al. Letrozole, 
gonadotropin, or clomiphene for unexplained infer-
tility. NEJM 2015; 373: 1230–40. 

Progesterone for 
recurrent miscarriage

Progesterone is essential for the 
maintenance of pregnancy. However, 
it is uncertain whether progesterone 
supplementation in the first trimester of 
pregnancy would increase the rate of 
live births among women with a history 
of unexplained recurrent miscarriages.

A recent multicentre trial recruited 
and randomised over 800 women suf-
fering recurrent miscarriage to receive 
either twice daily vaginal supposito-
ries containing 400 mg of micronised 
progesterone or placebo. Suppositories 
were taken following a positive preg-
nancy test through 12 weeks of gesta-
tion. The primary outcome was live 
birth after 24 weeks gestation.

The rate of live births was 65.8% 
(262 of 398) in the progesterone 
group compared with 63.3% (271 
of 428) in the placebo group – an 
insignificant difference.

Progesterone therapy in the first 
trimester of pregnancy did not result in 
a significantly higher rate of live births 
among women with a history of unex-
plained recurrent miscarriages.
Coomarasamy A, Williams H, Truchanowicz E, et al. 
A randomized trial of progesterone in women with 
recurrent miscarriages. NEJM 2015; 373: 2141–8. 

Interventions for
knee osteoarthritis 

Despite the vastly increasing numbers of 
total knee replacements performed each 
year for osteoarthritis, there is a lack of 
high-quality randomised trial evidence 
demonstrating its superior efficacy over 
non-surgical interventions. 

A multicentre randomised controlled 
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trial compared the efficacy of unilateral 
total knee replacement plus non-surgical 
intervention (including exercise, educa-
tion, dietary advice, orthotics, and pain 
relief) with that of non-surgical interven-
tions alone. Patients were asked to fill out 
questionnaires (measuring pain, symp-
toms, ability to perform activities of daily 
living, and quality of life) which were 
completed over 12 months.

In total, 100 patients were recruited 
into the trial. The patients randomised to 
the surgery plus non-surgical intervention 
had significantly greater improvement in 
their questionnaire scores compared with 
those who received non-surgical inter-
vention alone. However, the total knee 
replacement group had a significantly 
higher number of adverse events.

For patients with osteoarthritis, total 
knee replacement followed by non-
surgical treatment resulted in greater 
pain relief and functional improvement 
after 1 year when compared with non-
surgical treatment alone.
Skou ST, Roos EM, Laursen MB, et al. A randomized, 
controlled trial of total knee replacement. NEJM 
2015; 373: 1597–606. 

Wound irrigation for 
open fractures

The initial management of open frac-
tures requires thorough irrigation and 
debridement to prevent infection and 
promote healing, but the effectiveness 
of high- or low-pressure irrigation and 
the optimal irrigation solution remains 
controversial. Therefore, a randomised 
trial has investigated the effects of ir-
rigation with castile soap versus normal 
saline, and whether optimal outcomes 
are achieved with either high, low, or 
very low irrigation pressure.

The study randomised a total of 
2447 patients with an open fracture to 
undergo irrigation with either castile 
soap or saline at either high pressure 
(>20 psi), low pressure (5–10 psi), or 
very low pressure (1–2 psi). The pri-
mary endpoint measure was reopera-
tion within 12 months.

The rates of reoperation did not dif-
fer significantly between the irrigation 
pressure groups. However, there were 
significantly fewer reoperations in the 
saline group (11.6%) compared with the 
soap group (14.8%) (HR 1.32).

The rates of reoperation were similar 
regardless of irrigation pressure, but the 
reoperation rate was lower when saline 
was used.
The FLOW investigators. A trial of wound irrigation 
in the initial management of open fracture wounds. 
NEJM 2015; DOI: 10.1056/NEJMoa1508502.

Long working hours and 
cardiovascular disease

Long working hours may increase the 
risk of cardiovascular disease, but data 
substantiating this link are scarce and 
imprecise. Therefore, a new systemic re-
view and meta-analysis was conducted 
to further investigate the hypothesis.

Authors included 25 studies from 
developed countries that incorporated 
data from over 500 000 individuals who 
were free from either stroke, coro-
nary heart disease (CHD), or both, at 
baseline. Participants had their working 
hours categorised as standard (35–40 
hours per week) or long (>55 hours), 
and were then followed for 7 years to 
monitor their cardiovascular outcomes.

Even after adjusting for age, sex, and 
socioeconomic status, the meta-analysis 
concluded that compared with standard 
hours, long working hours were associ-
ated with a significantly increased risk 
of coronary heart disease (relative risk 
(RR), 1.13). There was also a significant 
increase in the risk of stroke for people 
with long working hours (RR, 1.33).

Employees who work long hours 
have a higher risk of stroke than those 
working standard hours; the association 
with coronary heart disease is weaker.
Kivimäki M, Jokela M, Nyberg ST, et al. Long work-
ing hours and risk of coronary heart disease and 
stroke: a systematic review and meta-analysis of 
published and unpublished data for 603 838 indi-
viduals. Lancet 2015; 386: 1739–46. 

Community-led water 
sanitation intervention

Over one billion people in the world still 
practise open defecation. The community-
led total sanitation (CLTS) intervention 
uses participatory methods and behaviour 
change to eliminate the practise of open 
defecation and promote the building of 
toilets. A recent cluster trial has investi-
gated the impact of CLTS implementation 
on child health in rural Mali.

A total of 120 village clusters 
(including 4500 households) were 
randomly assigned to receive CLTS 
or no intervention. Investigators then 
monitored health outcomes for children 
within each cluster for 18 months. 

Results showed that despite large 
increases in access to private toilets and 
a reduction in open defecation rates 
within the intervention villages, no 
difference was observed in the rates 
of childhood diarrhoea between the 

intervention and control villages (22% 
vs 24%, respectively). However, chil-
dren in the CLTS villages were mildly 
taller and less likely to be stunted than 
those in the control villages.

CLTS, a behavioural intervention 
promoting sanitation, did not affect the 
prevalence of childhood diarrhoea.
Pickering AJ, Djebbari H, Lopez C, et al. Effect of 
a community-led sanitation intervention on child 
diarrhoea and child growth in rural Mali: a cluster-
randomised controlled trial. Lancet Global Health 
2015; 3: 701–11.

Zinc deficiency and rising 
atmospheric CO2

Zinc deficiency has been consistently 
shown to be associated with compro-
mised immune function and increased 
risk of infectious disease mortality 
and morbidity. Estimates suggest the 
deficiency is currently responsible for 
a large global disease burden (100 000 
deaths per year). Further, increasing 
concentrations of atmospheric carbon 
dioxide (CO2) lower the content of 
zinc in important crops. To assess the 
consequences of rising CO2 levels on 
zinc deficiency, a recent modelling 
study has used predicted CO2 levels for 
2050 to estimate the future prevalence 
of zinc deficiency in 188 countries. The 
total number of new people estimated 
to be placed at risk of zinc deficiency by 
2050 was 138 million. The people most 
likely to be affected live in sub-Saharan 
Africa and South Asia, with 48 million 
zinc-deficient individuals residing in 
India alone. The model predicted that 
the absolute increase in the proportion 
of the global population at risk under 
elevated CO2 levels was 2–3%.

Increased anthropogenic CO2 emis-
sions will cause a significant global rise 
in zinc deficiency.
Myers SS, Wessells KR, Kloog I, et al. Effect of 
increased concentrations of atmospheric carbon di-
oxide on the global threat of zinc deficiency: a mod-
elling study. Lancet Global Health 2015; 3: 639–45.
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