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Viewpoint

Since 1995, the African Programme for
Onchocerciasis Control (APOC) has coor-
dinated mass treatment with ivermectin in
16 sub-Saharan countries (Angola, Bur-
undi, Cameroon, Central African Repub-
lic, Chad, Congo, Democratic Republic of
Congo, Equatorial Guinea, Ethiopia, Li-
beria, Malawi, Nigeria, North Sudan,
South Sudan, Uganda, and the United
Republic of Tanzania) with the aim to
control morbidity due to infection with
Onchocerca  volvulus, a filarial nematode.
Recently, we predicted trends in preva-
lence of infection, visual impairment,
blindness, and troublesome itch due to
onchocerciasis in APOC countries for the
period 1995-2015, based on extensive
data on pre-control infection levels, pop-
ulation coverage of ivermectin mass treat-
ment, and the association between infec-
tion and morbidity [1]. We also estimated
the associated health impact, expressed in
disability-adjusted life years (DALYS).
However, the estimated health impact
was based on disability weights from the
2004 update of the Global Burden of
Disease (GBD) study [2], which have been
criticized for being based solely on the
opinions of health professionals [3,4]. The
recently published GBD 2010 study ad-
dressed this criticism by providing updated
disability weights based on household
surveys in Bangladesh, Indonesia, Peru,
and Tanzania, an open internet survey,
and a telephone survey in the United
States [5]. As a result of this population-
based approach, the disability weights for
visual impairment, blindness, and trouble-
some itch have changed considerably and
should better reflect our ideas and beliefs
as a society of what constitutes health. For
future reference, we provide an updated
estimate of the health impact of APOC
activities, based on previously predicted
trends in averted number of cases with
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infection and morbidity, but using updated
disability weights for visual impairment,
blindness, and troublesome itch.

Identical to previously used methods
[1], we calculated the health impact of
APOC for each year between 1995 and
2015, expressed in DALYs averted. The
DALY metric is the sum of years of life lost
(YLL) due to premature mortality (from
blindness) and years lived in disability
(YLD), weighted by a disability weight
representing the loss of quality of life [5].
DALYs averted were calculated as the
difference between two scenarios: a factual
scenario in which APOC activities have
taken place as documented, and a coun-
terfactual scenario in which APOC activ-
ities have not taken place at all, effectively
translating to DAL Yayeried =AY LLpjindness
+ AYLD blindness + AYLD visual impairment +
AYLD,—,ch. Here, AYLLinndness is the
averted number of YLL related to prema-
ture mortality from blindness (as previous-
ly estimated [1]), and AYLD, is the
averted number of YLD due to symptom

x. Averted YLD were calculated as
AYLD,=AN,-dw, where AN, is the
averted number of person-years of symp-
tom x (i.e., difference in annually prevalent
cases between the factual and counterfac-
tual scenarios, as previously estimated [1]),
and dwy is the associated updated disabil-
ity weight, derived from the GBD 2010
study [5].

Compared to previous disability weights
[2], updated weights were considerably
lower for visual impairment (0.033, previ-
ously 0.282) and blindness (0.195, previ-
ously 0.594), reflecting that the loss in
quality of life because of these manifesta-
tions is considerably lower than previously
assumed. On the contrary, the disability
weight for troublesome itch has increased
(0.108, previously 0.068). The disability
weight for visual impairment represents
“moderate visual impairment” in the
GBD 2010 study. The updated disability
weights do not include a category for itch
alone. Hence the disability weight for
troublesome itch was derived from a
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Figure 1. Disability-adjusted life years (DALYs) lost due to onchocerciasis from 1995 to 2015. The total height of the bars (colored plus
blank) represents the estimated number of DALYs lost in a counterfactual scenario without ivermectin mass treatment (increasing trend due to
population growth). The colored part of each bar represents the estimated actual number of DALYs lost (declining trend due to ivermectin mass
treatment). The blank part of each bar therefore represents the annual number of DALYs averted by ivermectin mass treatment in the total APOC

population.
doi:10.1371/journal.pntd.0002759.g001

generic class of disability weights for
“disfigurement with itch or pain.” This
class consists of three severity levels,
characterized as ‘“causing some worry
and discomfort” (disability weight 0.029),
“a person having trouble concentrating
and sleeping” (disability weight 0.187),
and ‘“‘causing a person to avoid social
contact, feel worried, sleep poorly, and
think about suicide” (disability weight
0.562). Based on original precontrol data
from a previously published, multicountry
study [6] (excluding data from Ghana and
Cameroon, which were collected based on
convenience sampling rather than house-
hold surveys), we assumed that onchocer-
cal itch regularly causes insomnia in about
half of the cases and, therefore, calculated
YLD due to itch using the mean of the
disability weights for the first two severity
levels (0.108). We assumed that this
disability weight also applies during iver-
mectin mass treatment, even though the
fraction of insomniacs among cases of itch
might decrease with repeated mass treat-
ments (due to lower infection loads and
consequent lower severity of itch). Unfor-
tunately, previous studies on trends of

onchocercal itch during ivermectin mass
treatment do not report on insomnia [7,8].
Therefore, if anything, we may be under-
estimating the impact of ivermectin mass
treatment on the burden of itch (and the
associated DALY's averted).

Figure 1 illustrates trends in DALYs
lost due to troublesome itch, visual
impairment, and blindness, and DALYs
averted by APOC. Table 1 gives more
detailed information on the number of
prevalent cases (according to the factual
scenario) and DALY lost and averted per
year. For onchocercal visual impairment
and blindness, the updated estimates of
the averted burden turned out lower than
the previous estimates. In contrast, for
troublesome itch, the updated estimate of
the burden averted turned out higher
than the previous estimate. For visual
impairment and troublesome itch, the
difference between previous and updated
estimates was proportional to the change
in values of the associated disability
weights. For blindness, however, this
difference was not proportional, as the
burden of blindness also included years of
life lost due to premature mortality (which

PLOS Neglected Tropical Diseases | www.plosntds.org 2

is exactly the same for previous and
updated estimates).

Overall, we estimated that APOC has
cumulatively averted 8.9 million DALYs
due to onchocerciasis through 2010, and
will avert another 10.1 million DALYs
between 2011 and 2015, adding up to a
total of 19.0 million DALYs averted
through 2015. These updated estimates
do not differ much from previous estimates
(8.2 million DALY averted through 2010,
and another 9.2 million between 2011 and
2025). In relative terms, the burden of
onchocerciasis in APOC areas has de-
creased from 23.1 DALYs per 1,000
persons in 1995 to 8.6 DALYs per 1,000
persons in 2010, and is expected to further
decrease to 3.7 DALY per 1,000 persons
in 2015.

The updated disability weights provided
by the GBD 2010 study are based on
population surveys rather than expert
opinion. Therefore, they are presumably
less subjective and should better reflect our
ideas and beliefs as a society of what
constitutes health than previous disability
weights [5]. However, it has been argued
that the disability weights for visual impair-

June 2014 | Volume 8 | Issue 6 | 2759



LO0¥65£2000" paud-|eunol/LzgL 0L:10p
‘WIOM 3[ewWady JNPe U0 Ised| Je JO ddUudsaId Se Pauyap uonddYu|,

8v0‘6l 6vLL vLL veLLL £99'9T 6LL'L €79 sze'slL SL0Z-S661L |ej0lL
6268 -1 743 0oL oLL'S vL9'€e £28'9 86V 68Z'9L 0L0T-S66L [2303qnS
YEET LSL 14 7SSl Sev Shl €C 89¢ 0ce 069 8LY'T SLL'Le S8T'8lLlL Sloz
6L1'C SLL €C 'l Lzs SOl 144 [433 LET veL v£0'€ L6S€C L8TSLL 10¢
810C 049 L LTE'L SL9 881l ST [4vu4 T4 9L veL's 6L6'ST 99€'TLL €l1oc
S/8'L 819 8L 80C'L 69 681 9C LLY LLe L6L LYY 47414 12S'60L (4104
€LLL LL9 9l 980°L 06/ 90¢ a4 LSS 06¢ Sz8 LSL'S GSE'0E 0S£'901L Loz
6vS'L €95 4! L6 768 vee 8T 0€9 OLE ¥S8 9€8's ovz'ee 0S0%0L 0Loz
9s¢’L 434 4} (4] ¥To'L S8¢ 6C 60/ oge 588 7959 LL18'€E 6L¥'LOL 600¢
6vLL LEV oL 80/ (VAN yA43 0€ 718 943 0L6 6€S'L S80'SE £58'86 800¢
£00°L 06€ 6 809 9sT'L (43 LE 9/8 8G¢€ LE6 LLL'8 €60'9€ 09€'96 £00C
798 6v€ L 605 we'l €L€ LE 8€6 69¢ LS6 7898 6/1'9¢ 876'€6 900¢
L 8€€ 9 00t Sov'L €9€ [43 LL0"L 6L€ 596 LSE'6 961'LE 855'l6 S00C
L9 88¢ 14 (43 LLY'L L6€ [43 810'L L6€ L6 S0L'6 8SY'LE LLE'68 00¢C
0LS 514 € 95¢ 8¢Sl LYy €€ 880°L [4vu4 066 €001 T0S'LE 6vC'L8 €00C
oLy LT [4 €8l €89°L Ly €€ 6CL'L Oly 566 9S¥'0L 8EE'LE (AR} 200t
453 08l L LEL 0v9'L LSY €€ LSL'L 0y £86 €59°0L 866'9€ viL'e8 L00T
144 SEL L 06 €89'L 681 [43 L9L'L LTy 186 6v/'0L TTS'9€ SoL'L8 0002
L 6L 0 S9 LLLL 0€S [43 SSLL V}a4 .6 76901 918'S€E [44XY4 6661
0€ Lc 0 6 S8/'L €4S [43 08L°L Ixaz 156 ST6'0L LS6'vE TEL'LL 8661
0 0 0 0 €SL°L 85§ LE oLl 154 LE6 080l €L0'vE S61'SL 661
0 0 0 0 769'L 0€S 0€ PEL'L oLy 0L6 66101 60T'€E OLE'EL 9661
0 0 0 0 ¥S9'L €CS 6C oLl Yoy 688 z0z'ol 0€€'TE YLV'LL 5661
|e3ol ssaupuilg juswredwi you 3ol ssaupullg juswredwi TR3T} ssaupullg juswredwi Yo  pamayu| (uondayul
|ensip awosa|qnoa] |ensip swosa|qnoJ ] |ensip |awosa|qnoJ] 30 Y1 3y)
uone|ndod
1ea )\

(spuesnoy3) paiiane saeak a1 paisnfpe-fjiqesiq

(spuesnoys) 1so| saeak 331 paisnfpe-Ayjiqesiq

(spuesnoy3) seale DOdVY Ul aseasip pue
uond3yul JO SASed Jo Jaquinu pue 3zis uonejndod

JOdV AQ PaISA0d sease Ul SISeIDISd0Yduo O} 3Np PAUSAR pue 1s0| sieak aji paisnfpe-Aujigesip pue ‘sased Jo Jaquinu “jsu 1e uonejndod L ajgel

June 2014 | Volume 8 | Issue 6 | 2759

PLOS Neglected Tropical Diseases | www.plosntds.org



ment and blindness underestimate the
burden of wvision loss in rural Africa
[9,10]. One of the main arguments is that
the surveys used to establish new disability
weights did not adequately cover rural
Africa (Tanzania only). Furthermore, being
strictly a metric of health loss rather than
wellbeing [5], DALYs do not capture the
effects of vision loss and skin disease on
socioeconomic status [11] and productivity
[12,13]. Therefore, the impact of APOC
most likely encompasses more than what
we report here in terms of health impact.
According to our updated estimates,
skin disease is now the most important
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