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Background:We examined the introduction of diphtheria-tetanus-pertussis (DTP) and oral polio vaccine (OPV)
in an urban community in Guinea-Bissau in the early 1980s.
Methods: The child population hadbeen followedwith 3-monthly nutritionalweighing sessions since 1978. From
June 1981 DTP and OPVwere offered from 3months of age at these sessions. Due to the 3-monthly intervals be-
tween sessions, the children were allocated by birthday in a ‘natural experiment’ to receive vaccinations early or
late between 3 and 5months of age.We included childrenwhowere b6months of agewhenvaccinations started
and children born until the end of December 1983. We compared mortality between 3 and 5 months of age of
DTP-vaccinated and not-yet-DTP-vaccinated children in Cox proportional hazard models.
Results: Among 3–5-month-old children, having received DTP (±OPV) was associated with a mortality hazard
ratio (HR) of 5.00 (95%CI 1.53–16.3) comparedwith not-yet-DTP-vaccinated children. Differences in background
factors did not explain the effect. The negative effect was particularly strong for children who had received DTP-
only and no OPV (HR = 10.0 (2.61–38.6)). All-cause infant mortality after 3 months of age increased after the
introduction of these vaccines (HR = 2.12 (1.07–4.19)).
Conclusion: DTP was associated with increased mortality; OPV may modify the effect of DTP.

© 2017 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Individually randomized studies tomeasure impact on child survival
of different vaccines were not conducted when the Expanded Program
on Immunization (EPI) was introduced in low-income countries in the
1970s. The disease-protective effects were well documented, so the
main issue was at which age to introduce the vaccine most effectively
(The Expanded Programme on Immunization, 1982). Except for mea-
sles vaccine (MV), surprisingly few studies examined the introduction
of vaccines and their impact on child survival (Aaby et al., 1983,
2003a; Holt et al., 1990; The Kasongo Project Team, 1981). One trial of
measles-vaccinated and measles-unvaccinated communities in Congo
showed a larger than expected reduction in child mortality (Aaby et
al., 1981); this observation was subsequently corroborated by commu-
nity “trials” and before-after studies in several countries (Aaby et al.
1984, 1993, 2003a; Holt et al., 1990; Kapoor and Reddaiah, 1991).

Hence, a vaccine may have non-specific effects (NSEs) on susceptibility
to other infections (Aaby et al., 1995). WHO's Strategic Advisory Group
of Experts on Immunization (SAGE) recently reviewed the potential
NSEs of BCG, diphtheria-tetanus-pertussis (DTP) and MV and recom-
mended further research (Higgins et al., 2014; Strategic Advisory
Group of experts on Immunization, 2014).

Though protective against the target diseases, DTPmay increase sus-
ceptibility to unrelated infections (Aaby et al., 2003b, 2004a, 2012)
(Appendix A). The SAGE review noticed that the majority of studies
found a detrimental effect of DTP (Higgins et al., 2014). However,
SAGE considered the evidence inconsistent because two studies report-
ed beneficial effects (Higgins et al., 2014) and that most studies
underestimated the benefit of DTP because studies were conducted in
situations with herd immunity. Furthermore, all studies gave DTP and
OPV together, making it impossible to separate effects of DTP and OPV
(SAGE non-specific effects of vaccines Working Group, 2014).

On the other hand, the “unvaccinated” children in these studies have
usually been frail children too sick or malnourish to get vaccinated, and
the studies may therefore have underestimated the negative effect of
DTP. We therefore examined what happened when DTP and OPV
were first introduced, but not always given together, in 1981–1983 in
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the capital of Guinea-Bissau. In this situation the childrenwere allocated
by birthday to receive vaccines early or late and the “unvaccinated”
were therefore not frail children.

2. Methods

2.1. Background

Bandim Health Project (BHP) has followed an urban community
with a demographic surveillance system since December 1978, and
took part in the introduction of vaccines well before a full-fledged na-
tional program was implemented with UNICEF support in 1986 (Aaby
et al., 1984, 2004a).

2.2. Demographic Surveillance

In 1978–1979, under-fivemortalitywas nearly 500/1000. Sincemal-
nutritionwas assumed to be themain cause, a studywas initiated to de-
terminewhy children weremalnourished (Aaby et al., 1983). However,
severe malnutrition was not evident, and to understand the high mor-
tality we started a health and demographic surveillance system
(HDSS). The area was mapped and a census conducted. Four health
workers were employed to identify pregnant women, encourage
women to attend ante-natal clinics, and to follow children with anthro-
pometric measurements to assess growth patterns and detect malnour-
ished children. Each healthworker followed a population of 1500–2000
individuals. The healthworkers were supervised by an expatriate nurse.

For each sub-district in Bandim, the responsible health worker kept
a list of children under three years of age. BHP had no computerized sur-
veillance system until 1990 but kept an A5 card (“BHP card”) for each
child, where weights and vaccination dates were noted. The child's
growth card was kept by the mother.

The Bandim population was very mobile. It was important to main-
tain contactwith the natal village for ceremonial purposes and to secure
rice. Furthermore, mothers were not supposed to have sexual relations
during breastfeeding (Jakobsen et al., 2004). Breastfeeding was
prolonged in Guinea-Bissau. Thus, many women stayed in the rural
areas with their natal family while breastfeeding. These cultural

traditions introduced variability in the participation in weighing and
vaccination sessions.

2.3. Anthropometry

We arranged quarterly weighing sessions in each sub-district. The
responsible healthworker advisedmothers the day before a community
weighing. The following morning, the weight was measured and noted
on the child's growth card and the BHP card.When theWorld Food Pro-
gram provided supplementary feeding this was given to families with
malnourished children.

2.4. Vaccinations

There was no community vaccination program in 1981 except that
we had organized a few measles vaccination campaigns (Aaby et al.,
1984).Mothers could take their children to theMother and Child Health
Program in town. However, this clinic was mainly attended by the
urban elite. Few children were vaccinated before BHP organized vacci-
nation sessions (Table 1).

In June 1981, BHP started to provide vaccinations at the quarterly
weighing sessions. A health center nurse accompanied the weighing
team and vaccinated eligible children. DTP and OPV were provided
from 3 months and MV from 9 months of age. OPV-at-birth was not
given then. The three DTP andOPVdoses could be givenwith an interval
of onemonth but since we only arrangedweighing every threemonths,
most children had longer intervals between doses. DTP was adminis-
tered intramuscularly and OPV as an oral drop. When both vaccines
were administered at the same session OPV was usually given first
and then DTP; the children would usually start crying after DTP due to
the pain of the injection and it would therefore have complicated the
administration of OPV to give DTP first. There were several periods
where either OPV or DTP was missing (Fig. 1). BCGwas rarely provided
at the weighing sessions since most nurses were not trained to admin-
ister intra-dermal vaccination. A total of 269 children may have been
BCG vaccinated as they had a vaccination date on their card (N =
192) or were noted to have received BCG but no date given (N= 77).

The expatriate nurse sometimes organized additional vaccination
sessions inwhich the childrenwere notweighed. During these sessions,

Table 1
Median age of vaccination and coverage for BCG, DTP and OPV of study cohort.

1980 1981 1982 1983 1981–1983

Median age in days (N vaccines)
BCG 9 (4) 48.5 (50) 34 (46) 25 (68) 33 (164)
DTP1 97 (12) 127 (147) 121 (164) 117 (278) 121 (589)
OPV1 98 (12) 118 (185) 121.5 (170) 117 (225) 118 (580)
MV 181 (5) 141 (53) 157 (2) 110 (1) 141.5 (56)

Coverage at 6 months of age
BCG 1.7% (5/289) 3.5% (12/342) 23.7% (72/304) 17.4% (57/327) 14.5% (141/973)
DTP1 4.2% (12/289) 31.3% (107/342) 61.2% (186/304) 73.1% (239/327) 54.7% (532/973)
DTP3 2.4% (7/289) 0.9% (3/342) 4.3% (13/304) 4.0% (13/327) 3.0% (29/973)
OPV1 4.2% (12/289) 43.0% (147/342) 62.5% (190/304) 69.7% (228/327) 58.1% (565/973)
OPV3 2.4% (7/289) 2.0% (7/342) 4.3% (13/304) 4.0% (13/327) 3.4% (33/973)
MV 2.8% (8/289) 15.2% (52/342) 0.7% (2/304) 0% (0/327) 5.5% (54/973)

Coverage at one year of age
BCG 2.6% (3/116) 2.4% (7/294) 15.4% (51/332) 17.4% (46/264) 11.7% (104/890)
DTP1 2.6% (3/116) 32.7% (96/294) 71.1% (236/332) 83.0% (219/264) 61.9% (551/890)
DTP3 2.6% (3/116) 4.4% (13/294) 18.4% (61/332) 43.2% (114/264) 21.1% (188/890)
OPV1 2.6% (3/116) 37.4% (110/294) 77.4% (257/332) 84.8% (224/264) 66.4% (591/890)
OPV3 2.6% (3/116) 12.2% (36/294) 32.5% (108/332) 44.3% (117/264) 29.3% (261/890)
MV 15.5% (18/116) 68.0% (200/294) 34.0% (113/332) 51.1% (135/264) 50.3% (448/890)

Notes: The inclusion criteria for the cohort in Table 1 are the same as for our study cohort: weight examination after 15 days of age and contribute time between 91 and 183 days of age.
Median age: ‘year’ means the year the vaccination was given, and median age is the median age at time of vaccination with a given vaccine among children vaccinated before turning
6 months. E.g. the 4 BCG vaccines in the 1980 column were given in 1980 to children with a median age of 9 days.
Coverage: ‘year’means the yearwhen the child turned exactly 1 year (or 6months) old and coveragewas assessed. Only children surviving to 1 year (or 6months) of agewere assessed for
coverage. Children turning 1 year in 1984 were thus not presented in the table.
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vaccinations were noted on the BHP cards. Both nurses and mothers
thought that sick children should not be vaccinated; the BHP card
often indicated that the child was ‘sick’, ‘malnourished’ or ‘orphan’ as
an explanation of why an age-eligible child had not been vaccinated.

2.5. Data Control

When a computerized system became available in 1990–1991,
weights and vaccinations from the BHP cards were entered. For the
present analysis, all information on dates of visit, weights and vaccina-
tion dates was checked against the original cards. A few cards were
not available or could no longer be found (Fig. 2).

2.6. The Study Cohort

We included children born from December 3, 1980 as they would
become eligible for vaccination before 6months of age (Fig. 2). Few chil-
dren were vaccinated with BCG (Table 1). Children who travelled and
never attended any session were not included in the ‘unvaccinated’
group. Children weighed within a fortnight of their birth to obtain a
birth weight were only included if they took part in a subsequent com-
munityweighing session. Furthermore,we excluded orphans since they
were not breastfed and were likely to have different care. The cohort is
depicted in Supplementary Fig. 1.

2.7. Natural Experiment for 3–5-month-old Children

Though not individually randomized, the present study is a natural
experimentwith limited bias in group allocation:With 3-monthly inter-
vals between weighing sessions, children were allocated by their birth-
day to receive their first vaccinations early or late between 3 and
5 months of age (Fig. 3). We therefore compared 3–5-month-old chil-
dren who had received DTP (±OPV) vaccinations early with children
who had not yet received these vaccinations. Since there were no
healthy “unvaccinated” children after 6 months of age unless they had
travelled, we censored follow-up of all children at 6 months of age
(Fig. 3).

Sick children were not vaccinated, in themain analysis we therefore
censored ‘unvaccinated’ children who attended a weighing session but
did not receive a vaccination (Fig. 3). Since the censoring of sick children
could have introduced a bias, we also conducted an intention-to-treat
analysis in which the censored children were transferred to the DTP
group. Hence, in this analysis we compared the mortality of the
intended-DTP-vaccinated group and the not yet DTP-vaccinated group.

Children were included from 91 days of age if they had been exam-
ined in a weighing session before 91 days; if they were only seen in a
weighing session after 3 months of age they were only included from
the day seen. DTP was not administered elsewhere and the follow-up
time of children was therefore counted as DTP-unvaccinated time in
the survival analysis until BHP provided the vaccine. Time as DTP-un-
vaccinated also came from childrenwhodid not turn up at theweighing
sessions between 3 and 5 months of age but had been seen before
3 months of age and therefore were part of the community cohort
(Fig. 3). Hence, the DTP-vaccinated and DTP-unvaccinated children
were all children from the same cohort of children born in Bandim
and their allocation depended on the timing of their birth date, the
timing of the weighing sessions and their travelling pattern. We

Fig. 1. Each vaccination of the specified type is plotted according age of the recipient and date of vaccination.

Fig. 2. Flowchart of study population and children included in the analyses. Notes: DOB=
date of birth; [] indicates the number of deaths before 6 months of age in the group.
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compared the background factors for the children whowere DTP vacci-
nated, attended a weighing session between 3 and 5 months but were
not vaccinated and those who did not attend a weighing session
(Table 2).

We also examined the mortality of children who due to logistic rea-
sons had received DTP-only. Absences and travelling patterns are un-
likely to differ between children who at their first vaccination had
received DTP1+OPV versus DTP1-only; these two groupswere equally
likely to receive subsequent vaccinations both with respect to timing of
subsequent vaccinations and coverage (data available on request).

2.8. Statistical Methods

First possible enrolment date was June 2, 1981, when DTP and OPV
vaccinations were introduced. Different vaccination groups were com-
pared using a Cox proportional hazard model with age as underlying
time.

Children were classified according to their most recent vaccination
(Supplementary Table 1). We ignored BCG vaccinations in the main
analysis becausewe gave few BCGvaccinations (Table 1) and some chil-
dren had received BCG at thematernity wardwithout proper documen-
tation as some children had a BCG scar but no vaccination card. To avoid
survival bias, we used a landmark approach (Jensen et al., 2007); hence,
a child's vaccination status was only updated from the day the informa-
tion was collected. Due to the additional vaccination sessions organized
by the expatriate nurse some “unvaccinated” children received a vac-
cine before the weighing session where they changed status to “vacci-
nated”; it is noted in the footnote to Table 3 how many had received
such vaccinations. As a sensitivity analysis we also did an analysis in-
cluding the additional vaccination sessions as landmarks. For the re-
mainder of this paper, we will refer to these landmarks as vaccination-
days-without-weighing.

The WHO z-score for weight-for-age was used to assess nutritional
status. Control for sub-district, ethnic group and twinning did not
change the results (data not shown). There was no obvious clustering

Fig. 3.Natural experiment studydesign. Note: Childrenwereweighed every thirdmonth. After 3months of age they receivedDTP andOPV onweighing days if theywere healthy. Children
who attended but were not vaccinated at a weighing session after 3 months of age were censored in the survival analysis comparing DTP-vaccinated and unvaccinated children.

Table 2
Background factors children in the main analysis of vaccination and mortality between 3 and 5 months of age.

DTP-vaccinated at
3–5 months

Attended weighing session at
3–5 months, not vaccinated

Did not attend weighing
session at 3–5 months

Number 662 186 209
Male sex 52.1% 53.2% 54.1%
Twin 2.7% 2.2% 2.9%
Birth weight (SD) 3.23 (0.025) 3.28 (0.061) 3.22 (0.051)
Ethnic group
• Pepel 46.8% 54.8% 45.0%
• Balanta 11.8% 13.4% 16.3%
• Other ethnic groups 41.4% 31.7% 38.8%
Mean weight-for-age z-score (SD) at examination before 3 months of age −0.30 (0.037) −0.34 (0.084) −0.43 (0.066)
Follow-up time (person-years) between 3 and 5 months;
[Median number of days of follow]

All time 135.5 [92] 36.8 [86] 47.4 [92]
As DTP
vaccinated

73.3 1.8 2.0

As
unvaccinated

62.2 35.1 45.4

Mean number (SD) of weighing sessions per year between 6 and 11 months
of age

2.7 (0.03) 2.2 (0.07) 1.6 (0.08)
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of deaths and control for season and calendar time did not change esti-
mates (data not shown).

There were 18 deaths between 3 and 5 months of age: 3 had cough
and respiratory infections as themain symptom, 3 had fever (presumed
malaria), 2 were due to diarrhea, 5 had diarrhea and vomiting, 1 was a
sudden death, and 4 had no information on cause.

2.9. Ethics

The study of nutritional status was planned by SAREC (Swedish
Agency for Research Collaboration with Developing Countries) and the
Ministry of Health in Guinea-Bissau.

3. Results

Of 1356 children registered in Bandim and followed to 3 months of
age (Fig. 2), 286 were never weighed, had no card or their card was
lost. An additional 13 children had inconsistent information, vaccinations
markedwith a cross butwithout dates orwere orphans. Hence, 1057 chil-
dren were included in the study cohort. The median ages for DTP1 and
OPV1were 121 and 118 days, respectively (Table 1). The vaccination cov-
erage at 6months of agewas 55% for DTP1; 3% got DTP3 (Table 1). Cover-
age forMVwas only 6%. Of the DTP1, OPV1 andMVvaccinations noted on
the BHP card 90–95% had been administered by the BHP.

For children examined after 91 days, a one-unit increase in w/a z-
scorewas associatedwith an odds ratio of 1.07 (0.93–1.24) for receiving
a vaccination at that weighing session.

3.1. Natural Experiment with 3–5-month-old Children

There were nomarked differences in background factors for the three
groups of children whowere DTP vaccinated at 3–5months of age, those
who attended aweighing session butwere not vaccinated, and thosewho
did not attend a weighing session at 3–5 months of age (Table 2). Birth
weight was similar in the three groups. Weight-for-age z-score before
3 months of age did not differ for the three groups (Table 2). Those who
did not attend aweighing session at 3–5months of agewere significantly
less likely to attend later weighing sessions during infancy, the mean
number of visits being lower for those not attending than for those
being DTP-vaccinated (p b 0.001) (Table 2); hence, they are likely to
have travelled more than those who were DTP-vaccinated.

In the main experiment depicted in Fig. 3, DTP vaccination (±OPV)
compared with ‘DTP-unvaccinated’ was associated with a HR of 5.00
(1.53–16.3) (Table 3); the HR was 9.98 (0.81–123) for girls and 3.93
(1.01–15.3) for boys. If we also included vaccinations given on vaccina-
tions-days-without-weighing in the landmark analysis, DTP (±OPV)
compared with unvaccinated was associated with a HR of 3.90 (1.20–

12.3). When DTP had been given alone without OPV the HR was 10.0
(2.61–38.6) (Table 3). The difference between DTP-only children and
DTP-plus-OPV does not reflect differences in follow-up and other vacci-
nations since the time to DTP2 and prevalence of DTP2was the same for
DTP-only and DTP-plus-OPV vaccinated children (data not shown). If
we excluded the 269 children who may have been BCG vaccinated re-
sults were similar (Supplementary Table 2).

If the analysis was conducted as an intention-to-treat analysis in
which the children weighed but not vaccinated were not censored but
transferred to the DTP group, the intended-DTP-vaccinated group had
a HR of 3.92 (1.20–12.8) compared with the not-yet vaccinated group
(Supplementary Table 3).

3.2. Secondary Analyses

Since the introduction of DTP and OPV apparently was associated
with increased mortality, we examined what happened to infant mor-
tality from 3 to 12 months of age after the introduction of these vac-
cines. The mortality rate for all 3–11 months old children increased 2-
fold (HR = 2.12 (1.07–4.19)) from 1980, before vaccinations, to
1982–1983, after the introduction of DTP and OPV (Table 4).

4. Discussion

4.1. Main Observations

DTP vaccinations were associated with increased infant mortality even
though there was no vaccine-induced herd immunity.When unvaccinated
controls were normal children who had not yet been eligible for vaccina-
tion,mortalitywas 5 times higher forDTP-vaccinated children. Co-adminis-
tration of OPV with DTP may have reduced the negative effects of DTP.

4.2. Strength and Weaknesses

Thepresent analysis assessedDTP and child survival in a “natural ex-
periment” in which the children were allocated by the timing of their
birth and community weighing sessions and the group allocation was
therefore not influenced by the usual selection biases to the same extent
as most other studies of DTP (Aaby et al., 2016). To assure that the cen-
soring from the main analysis of children who were not vaccinated had
not produced the unexpected strong result we made an intention-to-
treat analysis but this did not change the result. If anything the un-
vaccinated children had slightly worse nutritional status before
3 months of age than the children who were subsequently DTP vac-
cinated (p = 0.09) (Table 2); the unvaccinated children travelled
more than the DTP vaccinated children. These biases would tend to
favor rather than increase mortality in the DTP group and the

Table 3
Mortality rate and hazard rate (HR) for children from 3 months of age until first examination without vaccination or 6 months of age. Natural experiment.

Age group
3–5 months Mortality rate (deaths/person-years) HR (95% CI) for DTP vs unvaccinated

All
Unvaccinated
(N = 651)

4.5 (5/111.4) DTP (±OPV) (N = 462) 17.4 (11/63.1) 5.00 (1.53–16.3)
DTP only (N = 101) 35.2 (5/14.2) 10.0 (2.61–38.6)
DTP + OPV (N = 361) 12.3 (6/48.9) 3.52 (0.96–12.9)

Girls
Unvaccinated
(N = 313)

1.9 (1/51.9) DTP (±OPV) (N = 222) 13.3 (4/30.1) 9.98 (0.81–123.0)
DTP only (N = 44) 16.2 (1/6.2) 12.0 (0.56–257.2)
DTP + OPV (N = 178) 12.5 (3/23.9) 9.50 (0.73–124.0)

Boys
Unvaccinated
(N = 338)

6.7 (4/59.5) DTP (±OPV) (N = 240) 21.2 (7/33.0) 3.93 (1.01–15.3)
DTP only (N = 57) 49.8 (4/8.0) 8.93 (2.01–39.7)
DTP + OPV (N = 183) 12.0 (3/24.9) 2.21 (0.44–11.0)

Notes: Therewere nodeaths due accidents in this age group. BCG is disregarded in the analysis. Hence, the unvaccinated children havenot receivedDTP, OPV orMVbutmay have received
BCG. Of the 651 unvaccinated children, 219 received DTP and/or OPV before their first weighing examination. These children counted as ‘unvaccinated’ until their first weighing exami-
nation. Of the 462 children who received DTP (±OPV), 177 received an additional DTP or OPV before 6 months of age. The OPV-only is not presented in the table because there were no
deaths and very little follow-up time in this age group.
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estimates from the natural experiment may therefore still be
conservative.

The estimated effects of DTP andOPV are unlikely to have been influ-
enced by other vaccinations since very few had received other vaccines;
if the children whomay have received BCGwere censored in the analy-
sis the result was essentially the same (Supplementary Table 2).

The 3-monthly community examinations assured that we had fol-
low-up information for all children and relatively accurate information
on the time of death. Some children were excluded because a BHP
card could not be found and we did not know whether they had been
vaccinated or were travelling. Most likely, BHP cards may never have
been made because the child was not coming for examination, or the
card may have disappeared at community examinations, at the later
handling of BHP cards by field workers or data entry clerks, or due to
mice. However, the few missing cards are unlikely to have affected the
main analysis as the mortality rate in this group was similar to the gen-
eral mortality rate (Fig. 2).

To assure comparability of vaccinated and unvaccinated groups, also
with respect to travelling, we included only children who had been
weighed in Bandim in connection with the 3-monthly community ex-
aminations. This meant that children who mostly stayed outside the
area were not included in the analysis; these children had no access to
community vaccinations and they lived elsewhere where the mortality
risk might have been quite different, e.g. due to a higher risk of malaria
infection.

The present study was not a planned trial. The study would have
been a cleaner natural experiment if vaccinations had only been admin-
istered at the weighing sessions. However, the expatriate nurse did or-
ganize additional vaccinations and some ‘unvaccinated’ children had
therefore already received a vaccination before coming for a weighing
session. These ‘misclassifications’ do not explain the increasedmortality
in the DTP group. The estimate for DTP-vaccinated (±OPV) compared
with DTP-unvaccinated children was 4-fold higher mortality when we
included these additional landmarks in the analysis.

4.3. Comparison with Previous Studies of DTP and OPV

There is only one other study of the introduction of DTP. In rural
Guinea-Bissau, DTP (±OPV) was associated with 2-fold higher mortal-
ity (Aaby et al., 2004a). All studies that documented vaccination status
and followed children prospectively indicate that DTP has negative ef-
fects; a meta-analysis of the eight studies found 2-fold higher mortality
for DTP-vaccinated compared with DTP-unvaccinated, mostly BCG-vac-
cinated controls (Aaby et al., 2016) (Appendix A).

The negative effect of DTP was much worse in this natural experi-
ment than has been reported in previous studies of DTP. This is presum-
ably due to the “unvaccinated” control children in previous studies
having been a frail subgroup too frail to get vaccinated. Previous studies
have not been able to compare DTP-vaccinated children with “normal”
controls. Hence, most previous studies have probably underestimated
the negative effect of DTP.

The potentially differential effects of DTP and OPV have only been
examined in few studies. However, we have recently been able to doc-
ument marked beneficial NSEs of OPV. In an RCT, OPV at birth (OPV0)
reduced infant mortality by 32% (0–57%) before the children received
campaign-OPV (Lund et al., 2015). In Bissau campaign-OPV reduced

themortality rate by 19% (5–32%) (submitted). When DTP wasmissing
for several months in Bissau, we showed that the all-cause case-fatality
at the pediatric ward was 3-fold lower if the children had OPV-only as
their most recent vaccination rather than the recommended combina-
tion of DTP and OPV (Aaby et al., 2004b). Thus, OPVmay have modified
the negative effect of DTP.

This pattern was also seen when DTP was first introduced in the
rural areas of Guinea-Bissau in 1984 (Aaby et al., 2004a). OPV was not
used the first year and the HR for DTP versus unvaccinated was 5.00
(0.63–39.7). In the period from 1985 to 1987, when DTP and OPV
were nearly always administered together, the MRR was 1.90 (0.91–
3.97). In the present study, the hazard ratio was 10.0 (2.61–38.6) for
DTP-only but 3.52 (0.96–12.9) for children who received DTP and OPV
simultaneously (Table 3). Based on these two studies of the introduc-
tion of DTP, the HR compared with DTP-unvaccinated children was sig-
nificantly different for children who had received DTP-only (HR= 8.14
(2.63–15.2)) and for children who received both DTP and OPV (HR =
2.21 (1.16–4.19)) (test of interaction, p = 0.049). Hence, simultaneous
administration of DTP and OPV may have alleviated the negative non-
specific effect of DTP.

5. Conclusions

DTPwas associatedwith 5-fold highermortality than being unvacci-
nated. No prospective study has shown beneficial survival effects of
DTP. Unfortunately, DTP is the most widely used vaccine, and the pro-
portionwho receives DTP3 is used globally as an indicator of the perfor-
mance of national vaccination programs.

It should be of concern that the effect of routine vaccinations on all-
cause mortality was not tested in randomized trials. All currently avail-
able evidence suggests that DTP vaccine may kill more children from
other causes than it saves from diphtheria, tetanus or pertussis. Though
a vaccine protects children against the target disease it may simulta-
neously increase susceptibility to unrelated infections.

The recently published SAGE review called for randomized trials of
DTP (Higgins et al., 2014). However, at the same time the IVIR-AC com-
mittee to which SAGE delegated the follow-up studies of the NSEs of
vaccines has indicated that it will not be possible to examine the effect
of DTP in an unbiased way. If that decision by IVIR-AC remains unchal-
lenged, the present study may remain the closest we will ever come
to a RCT of the NSEs of DTP.
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Table 4
Mortality rates (deaths/100 person-years) between 3 and 11 months of age by study year.

Mortality rate 1980 1981 1982 1983
HR (95% CI) for 1982–1983 versus
1980

Children aged
3–11 months

4.7 (10/211.8)
(N = 547)

7.2 (18/250.8)
(N = 678)

8.0 (19/237.1)
(N = 632)

12.1 (30/247.5)
(N = 638)

2.12 (1.07–4.19)

Notes: Event recorded as accidents were not removed from this analysis.
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Appendix A. The DTP Controversy

The issue of DTP vaccination and child mortality in high mortality
areas was raised 15 years ago when a study from rural Guinea-Bissau
showed 1.84-fold higher mortality for children who had received
DTP1 vaccination (Aaby et al., 2016; Kristensen et al., 2000). All subse-
quent prospective studies have supported a negative effect (Aaby et
al., 2016). Furthermore, DTP may have a negative effect when given si-
multaneously with or after MV (Aaby at el., 2003b, 2012). For example,
the negative effect of high-titer measles vaccination (HTMV) in girls,
which led to the global withdrawal of HTMV, was due to DTP being ad-
ministered afterMV because HTMVhad been given early at 4–5months
of age (Aaby et al., 2003b).

DTP has not been shown to have beneficial effects in RCTs or natural
experiments. The current policy for DTP has only been examined by
reanalyses of existing data sets collected for other purposes. All such
studies have had methodological problems related to different forms
of frailty and survival bias (Aaby et al., 2012). These studies have up-
dated follow-up time for DTP-vaccinated children who survived but
children who died without their vaccination status being documented
were classified as “unvaccinated”. Such procedures give a misleading
high mortality rate in the unvaccinated group, and the comparison of
DTP-vaccinated survivors and “unvaccinated” children will therefore
give a beneficial estimate for DTP (Aaby et al., 2016). If the mortality
rate of unvaccinated children is unnaturally increased, the HR of unvac-
cinated children versus children who have received at least one vaccine
may indicate how much bias there might be in the study, and we have
called this HR the “bias-index”. All studies with prospective follow-up
have had a bias index below 2.0 (Aaby et al., 2016); in the present
study the bias index was 0.41 (0.15–1.15) in the 3–5 months age
group (Supplementary Table 2). In studies with survival bias and unnat-
urally highmortality in the unvaccinated group, the bias index has been
3–8 times higher (Aaby et al., 2016).

SAGE recently reviewed the potential NSEs of BCG, MV and DTP
(Higgins et al., 2014; Strategic Advisory Group of experts on
Immunization, 2014). The reviewers indicated that themajority of stud-
ies showed a deleterious effect of DTP but they concluded that the re-
sults were inconsistent because two studies showed a beneficial effect.
The beneficial effect in these studies was not surprising because the
mortality rate in the unvaccinated group was unnaturally high, and
the bias index was 3.40 (2.93–3.95) and 7.52 (5.15–10.97), respectively
(Aaby et al., 2016).

SAGE's working group on non-specific effects of vaccines further
emphasized that the overall effect remains unclear because DTP has
been given in combination with other vaccines and under

circumstances where the burden of the target diseases has been re-
duced to a very low level. However, several previous studies have
shown that the negative effect of DTP-plus-OPV was not due to OPV
(Aaby et al., 2004a,b, 2012). OPV has probably reduced the overall neg-
ative effect of DTP. Previous studies have indicated that DTP (±OPV)
was associated with a 2-fold higher mortality than DTP-unvaccinated
children (Aaby et al., 2016). Since pertussis did not account for N5–6%
of infant deaths in the only existing African study of the impact of per-
tussis on child mortality (Mahieu et al., 1978), it is not surprising that
DTP is also associated with a strong negative effect prior to vaccine-in-
duced herd immunity (Aaby et al., 2012).

Appendix B. Supplementary Data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ebiom.2017.01.041.
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Evidence of Increase in Mortality 
After the Introduction of Diphtheria–
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Background: Whole-cell diphtheria–tetanus–pertussis (DTP) and oral polio vaccine 
(OPV) were introduced to children in Guinea-Bissau in 1981. We previously reported 
that DTP in the target age group from 3 to 5 months of age was associated with higher 
overall mortality. DTP and OPV were also given to older children and in this study we 
tested the effect on mortality in children aged 6–35 months.

Methods: In the 1980s, the suburb Bandim in the capital of Guinea-Bissau was 
followed with demographic surveillance and tri-monthly weighing sessions for chil-
dren under 3 years of age. From June 1981, routine vaccinations were offered at the 
weighing sessions. We calculated mortality hazard ratio (HR) for DTP-vaccinated and 
DTP-unvaccinated children aged 6–35 months using Cox proportional hazard models. 
Including this study, the introduction of DTP vaccine and child mortality has been studied 
in three studies; we made a meta-estimate of these studies.

Results: At the "rst weighing session after the introduction of vaccines, 6–35-month-
old children who received DTP vaccination had better weight-for-age z-scores (WAZ) 
than children who did not receive DTP; one unit increase in WAZ was associated with 
an odds ratio of 1.32 (95% CI = 1.13–1.55) for receiving DTP vaccination. Though 
lower mortality compared with not being DTP-vaccinated was, therefore, expected, 
DTP vaccination was associated with a non-signi"cant trend in the opposite direction, 
the HR being 2.22 (0.82–6.04) adjusted for WAZ. In a sensitivity analysis, includ-
ing all children weighed at least once before the vaccination program started, DTP 
(±OPV) as the most recent vaccination compared with live vaccines or no vaccine 
was associated with a HR of 1.89 (1.00–3.55). In the three studies of the introduction 
of DTP in rural and urban Guinea-Bissau, DTP-vaccinated children had an HR of 
2.14 (1.42–3.23) compared to DTP-unvaccinated children; this effect was separately 
signi"cant for girls [HR = 2.60 (1.57–4.32)], but not for boys [HR = 1.71 (0.99–2.93)] 
(test for interaction p = 0.27).
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Conclusion: Although having better nutritional status and being protected against three 
infections, 6–35 months old DTP-vaccinated children tended to have higher mortality 
than DTP-unvaccinated children. All studies of the introduction of DTP have found 
increased overall mortality.

Keywords: bias in vaccine studies, diphtheria–tetanus–pertussis vaccine, heterologous effects, measles vaccine, 
non-speci#c effects of vaccines, oral polio vaccine
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XFJHIJOH� TFTTJPOT� JO� BO� VSCBO� DPNNVOJUZ� JO� #BOEJN� 	�
�� *O�
UIJT� BHF� HSPVQ� UIF� DIJME�T� EBUF� PG� CJSUI� EFUFSNJOFE�XIFUIFS� B�
DIJME�XBT�WBDDJOBUFE�FBSMZ�PS� MBUF��$IJMESFO�XIP�XFSF�KVTU�PWFS�
�NPOUIT�PME�BUڀ� UIF� UJNF�PG� UIF� USJ�NPOUIMZ�XFJHIJOH� TFTTJPOT�
XFSF�WBDDJOBUFE�BU�UIBU�BHF��UIPTF�XIP�XFSF�KVTU�CFMPXڀ��NPOUIT�
PME�XPVME�POMZ�CF�WBDDJOBUFE�GPS�UIF�ĕSTU�UJNF�BU�BMNPTUڀ��NPOUIT�
PG�BHF��*O�UIJT�iOBUVSBM�FYQFSJNFOUw�%51�WBDDJOBUFE�DIJMESFO�IBE�
ĕWFGPME� IJHIFS�NPSUBMJUZ� CFUXFFO� �� BOE� �NPOUITڀ� PG� BHF� UIBO�
DIJMESFO�OPU�ZFU�WBDDJOBUFE�XJUI�%51�	�
�

8IFO� XF� JOJUJBUFE� WBDDJOBUJPO� XJUI� %51� BOE� 017� JO�
(VJOFB�#JTTBV�JO�+VOF������XF�BMTP�PČFSFE�B�DBUDI�VQ�QSPHSBN�
UP�DIJMESFO�BHFE��oڀ��NPOUIT�BUUFOEJOH�UIF�XFJHIJOH�TFTTJPOT��
ćJT�TJUVBUJPO�QSPWJEFT�BO�PQQPSUVOJUZ�UP�DPNQBSF�UIF�TVSWJWBM�PG�
PMEFS�%51�WBDDJOBUFE�BOE�%51�VOWBDDJOBUFE�DIJMESFO�

*O� QSJODJQMF� DIJMESFO� BCPWF� �NPOUITڀ� PG� BHF� BUUFOEJOH� UIF�
XFJHIJOH� TFTTJPOT� XFSF� PČFSFE� WBDDJOBUJPO� JG� WBDDJOFT� BOE�
FRVJQNFOU�	TZSJOHFT�TUFSJMJ[BUJPO�TUPWF
�XFSF�BWBJMBCMF��)PXFWFS�
OVSTFT� BOE� NPUIFST� XFSF� SFMVDUBOU� UP� WBDDJOBUF� TJDL� PS� XFBL�

DIJMESFO��0UIFS� SFBTPOT� GPS�OPU�CFJOH�WBDDJOBUFE�XFSF� UIBU� UIF�
DIJMESFO� XFSF� UFNQPSBSJMZ� USBWFMJOH� PS� UIBU� UIFZ� TUBZFE� GPS�
QSPMPOHFE�QFSJPET�JO�UIF�SVSBM�BSFBT�XIFSF�BDDFTT�UP�IFBMUI�DBSF�
XBT�MJNJUFE�BOE�DIJME�NPSUBMJUZ�XBT�IJHIFS��ćVT�BQBSU�GSPN�UIF�
TQFDJĕD�EJTFBTF�QSPUFDUJWF�FČFDU�PG�%51� JOIFSFOU�CJBTFT�XPVME�
MFBE� POF� UP� FYQFDU� UIBU� %51�WBDDJOBUFE� DIJMESFO� IBE� CFUUFS�
TVSWJWBM�UIBO�%51�VOWBDDJOBUFE�DIJMESFO�

MATERIALS AND METHODS

Background
#BOEJN�)FBMUI�1SPKFDU�	#)1
�IBT�GPMMPXFE�BO�VSCBO�DPNNVOJUZ�
JO� UIF� DBQJUBM� PG� (VJOFB�#JTTBV� XJUI� B� EFNPHSBQIJD� TVSWFJM�
MBODF�TZTUFN�TJODF�%FDFNCFS�������ćF�OBUJPOBM�JNNVOJ[BUJPO�
QSPHSBN� JO� (VJOFB�#JTTBV� TUBSUFE� JO� ����� XJUI� GVOEJOH� GSPN�
6/*$&'�� 'SPN� +BOVBSZ� ����� #)1� DPOEVDUFE� USJ�NPOUIMZ�
XFJHIJOH� TFTTJPOT�PG� BMM� DIJMESFO� JO� UIF� DPNNVOJUZ� UP� JEFOUJGZ�
NBMOPVSJTIFE� DIJMESFO�� 'SPN� +VOF� ����� WBDDJOBUJPOT� XFSF�
PČFSFE�JO�DPOOFDUJPO�XJUI�UIFTF�XFJHIJOH�TFTTJPOT�

Demographic Surveillance
8IFO�UIF�QSPKFDU�TUBSUFE�JO������DIJME�NPSUBMJUZ�XBT�WFSZ�IJHI��
.BMOVUSJUJPO�XBT�BTTVNFE�UP�CF�UIF�NBJO�DBVTF�BOE�B�TUVEZ�XBT�
UIFSFGPSF� JOJUJBUFE� UP� EFUFSNJOF�XIZ� DIJMESFO�XFSF�NBMOPVS�
JTIFE�	�o�
��ćF�BSFB�XBT�NBQQFE�BOE�B�DFOTVT�XBT�DPOEVDUFE�
	�
�� 'PVS� GFNBMF� IFBMUI� XPSLFST� JEFOUJĕFE� QSFHOBOU� XPNFO�
FODPVSBHFE�XPNFO� UP�BUUFOE� UIF�BOUFOBUBM�DMJOJD� JO� UIF� TUVEZ�
BSFB�BOE�GPMMPXFE�DIJMESFO�XJUI�BOUISPQPNFUSJD�NFBTVSFNFOUT�
UP� BTTFTT� HSPXUI� QBUUFSOT� BOE� EFUFDU� NBMOPVSJTIFE� DIJMESFO��
&BDI�IFBMUI�XPSLFS�GPMMPXFE�B�QPQVMBUJPO�PG�����o�����JOEJ�
WJEVBMT�UIF�UPUBM�OVNCFS�PG�JOEJWJEVBMT�JO�#BOEJN�CFJOH�BSPVOE�
�����BU�UIF�CFHJOOJOH�PG�UIF�TUVEZ��ćF�IFBMUI�XPSLFS�LFQU�B�MJTU�
PG�DIJMESFO�VOEFSڀ��ZFBST�PG�BHF�JO�FBDI�PG�UIF�FJHIU�TVC�EJTUSJDUT�
JO�#BOEJN��"O�FYQBUSJBUF�OVSTF�TVQFSWJTFE�UIF�IFBMUI�XPSLFST��
#)1�IBE�OP�DPNQVUFSJ[FE�TVSWFJMMBODF�TZTUFN�XIFO�UIF�TUVEZ�
TUBSUFE�CVU�#)1�LFQU�BO�"��DBSE�	i#)1�DBSEw
�GPS�FBDI�DIJME�
XIFSF�XFJHIUT�BOE�WBDDJOBUJPO�EBUFT�XFSF�OPUFE��8JUI�B�CJSUI�
SBUF�BSPVOE���� UIF�BOOVBM�CJSUI�DPIPSU�XBT�BSPVOE����o����
OFXCPSOT�

ćF�#BOEJN�QPQVMBUJPO�XBT�WFSZ�NPCJMF�GPS�NBOZ�SFBTPOT��
'JSTU�JU�XBT�JNQPSUBOU�UP�NBJOUBJO�DPOUBDU�XJUI�UIF�OBUBM�WJM�
MBHF�GPS�DFSFNPOJBM�QVSQPTFT�BOE�UP�TFDVSF�BDDFTT�UP�SJDF�PęFO�
CZ�IFMQJOH�UIF�GBNJMZ�EVSJOH�UIF�SJDF�QSPEVDUJPO�DZDMF��4FDPOE�
NBOZ�XPNFO�USJFE�UP�PCUBJO�DBTI�JODPNF�CZ�HSPXJOH�GSVJUT�PS�
WFHFUBCMFT�JO�UIF�SVSBM�BSFBT�PS�CZ�QSPEVDJOH�DBTIFX�XJOF�UP�CF�
TPME�JO�#JTTBV��ćJSE�NPUIFST�XFSF�OPU�TVQQPTFE�UP�IBWF�TFYVBM�
SFMBUJPOT�EVSJOH�CSFBTUGFFEJOH�BT�TFNFO�JT�CFMJFWFE�UP�EBNBHF�
CSFBTUNJML� DBVTJOH� EJBSSIFB� JO� UIF� DIJME� 	�
�� #SFBTUGFFEJOH�
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FIGURE 1 | Flowchart of study population and children included in the 
analyses. DOB, date of birth; [], died during follow-up. Children were only 
included in the main analysis if they had taken part in a weighing session  
after October 1, 1980.
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XBT�QSPMPOHFE� JO�(VJOFB�#JTTBV�CFUXFFO����BOEڀ���NPOUIT�
JO� EJČFSFOU� FUIOJD� HSPVQT�� ćVT� NBOZ� XPNFO� QSFGFSSFE� UP�
TUBZ� JO� UIF� SVSBM� BSFBT�XJUI� UIFJS� GBNJMZ�XIJMF� CSFBTUGFFEJOH��
ćFTF�DVMUVSBM�QBUUFSOT�NFBOU�UIBU�TPNF�NPUIFST�BOE�DIJMESFO�
XFSF�BXBZ� GPS� MPOH�QFSJPET��5ZQJDBMMZ� UIFSF�XPVME�CF� GBNJMZ�
NFNCFST�JO�#BOEJN�XIP�XF�DPVME�BTL�BCPVU�UIF�XIFSFBCPVUT�
PG�UIF�DIJME�

Tri-Monthly Weighing Sessions
8F�BSSBOHFE�USJ�NPOUIMZ�XFJHIJOH�TFTTJPOT�JO�FBDI�TVC�EJTUSJDU�
	�
��ćF�IFBMUI�XPSLFS�JO�DIBSHF�BEWJTFE�NPUIFST�UIF�EBZ�CFGPSF�B�
TFTTJPO��*G�B�DIJME�XBT�OPU�QSFTFOU�JUT�WJUBM�TUBUVT�XBT�BTDFSUBJOFE�
CZ�BTLJOH�UIF�GBNJMZ��ćF�GPMMPXJOH�NPSOJOH�UIF�DIJME�T�XFJHIU�
XBT�NFBTVSFE�PO�B�IBOHJOH�4BMUFS�TDBMF�BOE�OPUFE�PO�UIF�DIJME�T�
IFBMUI�DBSE�BOE�UIF�#)1�DBSE�

Vaccinations
ćFSF�XBT�OP�DPNNVOJUZ�WBDDJOBUJPO�QSPHSBN�JO�(VJOFB�#JTTBV�
XIFO�#)1�TUBSUFE�WBDDJOBUJPOT��.PUIFS�DPVME�IBWF�UBLFO�UIFJS�
DIJMESFO�UP�UIF�DMJOJD�PG�UIF�.PUIFS�BOE�$IJME�)FBMUI�1SPHSBN�JO�
UPXO��ćJT�DMJOJD�XBT�NBJOMZ�BUUFOEFE�CZ�UIF�VSCBO�FMJUF�TP�WFSZ�
GFX� DIJMESFO� GSPN�#BOEJN�IBE� SFDFJWFE� SPVUJOF� WBDDJOBUJPOT�
	�
��*O�+VOF������#)1�TUBSUFE�UP�QSPWJEF�WBDDJOBUJPOT�BU�UIF�USJ�
NPOUIMZ�XFJHIJOH�TFTTJPOT��"�IFBMUI�DFOUFS�OVSTF�BDDPNQBOJFE�
UIF�OVUSJUJPO�UFBN�BOE�WBDDJOBUFE�FMJHJCMF�DIJMESFO�

&MJHJCMF�DIJMESFO�XFSF�CFUXFFOڀ��NPOUIT�BOEڀ��ZFBST�PG� UIF�
BHF��)PXFWFS� TPNF�DIJMESFO� JO� UIJT�BHF�HSPVQ�XFSF�OPU�WBDDJ�
OBUFE��#PUI�OVSTFT�BOE�NPUIFST�UIPVHIU�UIBU�TJDL�PS�PUIFSXJTF�
XFBL� DIJMESFO� TIPVME� OPU� CF� WBDDJOBUFE��ćF� #)1� DBSE� PęFO�
JOEJDBUFE�UIBU�UIF�DIJME�XBT�iTJDLw�iNBMOPVSJTIFEw�PS�iPSQIBOw�
BT�BO�FYQMBOBUJPO�PG�XIZ�BO�BHF�FMJHJCMF�DIJME�IBE�OPU�CFFO�WBD�
DJOBUFE��0UIFS�SFBTPOT�GPS�OPU�WBDDJOBUJOH�BO�BHF�FMJHJCMF�DIJME�
XFSF�UFNQPSBSZ�TIPSUBHFT�PG�WBDDJOFT�PS�TZSJOHFT�

ćF�UISFF�%51�BOE�017�EPTFT�DPVME�CF�HJWFO�GSPNڀ��NPOUIT�
PG�BHF�XJUI�BO�JOUFSWBM�PGڀ��NPOUI�CVU�TJODF�XF�POMZ�QFSGPSNFE�
XFJHIJOH� TFTTJPOT� FWFSZ� ڀ� NPOUIT� NPTU� DIJMESFO� IBE� MPOHFS�
JOUFSWBMT�CFUXFFO�UIF�UISFF�EPTFT��"MTP�UIFSF�XFSF�TFWFSBM�QFSJ�
PET�XIFSF�FJUIFS�017�PS�%51�XBT�NJTTJOH�<3FG��	�
�Figure 1>��
ćF�FYQBUSJBUF�OVSTF�TPNFUJNFT�PSHBOJ[FE�BEEJUJPOBM�WBDDJOBUJPO�
TFTTJPOT�JO�XIJDI�UIF�DIJMESFO�XFSF�OPU�XFJHIFE�CVU�WBDDJOBUJPOT�
XFSF�OPUFE�PO�UIF�#)1�DBSET�

Data Control
8FJHIUT�BOE�WBDDJOBUJPOT�GSPN�UIF�#)1�DBSET�XFSF�FOUFSFE�JOUP�
B�DPNQVUFSJ[FE�TZTUFN� JO�����o������'PS� UIF�QSFTFOU�BOBMZTJT�
JOGPSNBUJPO�PO�EBUFT�PG�WJTJU�XFJHIUT�BOE�WBDDJOBUJPO�EBUFT�XBT�
DIFDLFE�BHBJOTU�UIF�PSJHJOBM�DBSET�JO������

The Study Cohort and Vaccination 
Analyses
8F� JODMVEFE� DIJMESFO� CPSO� CFUXFFO� +VOF� ����� BOE�%FDFNCFS�
�����BOE�IFODF�BHFE���BOEڀ���NPOUIT�JO�+VOF������XIFO�%51�
BOE�017�WBDDJOFT�CFDBNF�BWBJMBCMF�	Figure 1
��'VSUIFSNPSF�JU�
XBT�BO�JODMVTJPO�DSJUFSJPO�UIBU�DIJMESFO�XFSF�SFHJTUFSFE�JO�UIF�BSFB�
CFGPSF�UIF�WBDDJOBUJPOT�TUBSUFE��8F�FYDMVEFE�PSQIBOT�TJODF�UIFZ�
XFSF�OPU�CSFBTUGFE� BOE�XFSF� MJLFMZ� UP�IBWF�EJČFSFOU� DBSF�� UIFJS�

NPSUBMJUZ� XBT� WFSZ� IJHI� 	��
�� $IJMESFO� XIP� OFWFS� BUUFOEFE� B�
XFJHIJOH�TFTTJPO�BęFS�CJSUI�SFHJTUSBUJPO�XFSF�OPU�JODMVEFE�JO�UIF�
BOBMZTJT�TJODF�UIFJS�NPUIFST�IBE�MJLFMZ�MFę�GPS�UIF�SVSBM�BSFBT��*O�
UIF�BOBMZTFT�XF�SFTUSJDUFE�UIF�EBUB�TFU�UP�DIJMESFO�UBLJOH�QBSU�JO�BU�
MFBTU�POF�XFJHIJOH�TFTTJPO�BęFS�0DUPCFS�������oڀ�NPOUIT�CFGPSF�
WBDDJOBUJPOT�TUBSUFE��ćJT�XBT�EPOF�UP�BTTVSF�UIBU�UIF�DIJMESFO�IBE�
CFFO�TFFO�GBJSMZ�SFDFOUMZ�BOE�XFSF�UIFSFGPSF�MJLFMZ�UP�CF�BSPVOE�
XIFO� UIF� WBDDJOBUJPOT� TUBSUFE�� 4JODF� UIF� DIJMESFO� XFSF� DBMMFE�
FWFSZڀ��NPOUIT�UIF�UJNF�PG�EFBUI�PS�NJHSBUJPO�PVU�PG�UIF�BSFB�JT�
GBJSMZ�BDDVSBUF�

Vaccination Analyses
8F�DPOEVDUFE�UISFF�DPNQMFNFOUBSZ�BOBMZTFT�UP�BTTFTT�UIF�FČFDU�
PG�%51�PO�DIJME�TVSWJWBM�

Analysis 1
8F� DPNQBSFE�%51�WBDDJOBUFE� DIJMESFO� BOE� UIPTF� XIP�XFSF�
OPU�%51�WBDDJOBUFE�XIFO� UIFZ� DBNF� GPS� UIFJS� ĕSTU�XFJHIJOH�
TFTTJPO� BęFS� UIF� JOUSPEVDUJPO� PG� WBDDJOBUJPOT� JO� +VOF� ������
4JODF� OPU� BMM� DIJMESFO� XFSF� JODMVEFE� UIF� BOBMZTJT� IBE� MFTT�
QPXFS��8F�GPMMPXFE�DIJMESFO�GSPN�UIFJS�ĕSTU�XFJHIJOH�TFTTJPO�
BOE�VOUJM�UIFZ�SFDFJWFE�UIFJS�OFYU�WBDDJOBUJPO�PS�UIFZ�NJHSBUFE�
EJFE�PS�UVSOFEڀ��ZFBST�PG�BHF��ćVT�DIJMESFO�IBE�UP�CF�QSFTFOU�
BU� B�XFJHIJOH� TFTTJPO� UP� CF� JODMVEFE� JO� UIJT� BOBMZTJT� BOE�XF�
DPVME�BEKVTU�GPS�UIF�XFJHIU�GPS�BHF�z�TDPSF�	8";
�PCUBJOFE�BU�
UIBU�TFTTJPO�
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FIGURE 2 | Examinations are plotted on the axes of age and calendar time. 
Each dot corresponds to a weighing examination of a child. The gray triangle 
illustrates the age groups and periods, where follow-up time was included in 
the survival analysis. The approximate tri-monthly regime of examinations is 
visible in the distribution of dots on the horizontal axis.
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Analysis 2
*O� UIJT� BOBMZTJT� DIJMESFO� XFSF� DPOTJEFSFE� %51�WBDDJOBUFE�
GSPN� UIF� EBUF� UIFZ� SFDFJWFE� UIFJS� ĕSTU� %51� WBDDJOBUJPO� 	XJUI�
PS� XJUIPVU� 017
� JO� +VOF� ����� PS� BU� POF� PG� UIF� TVCTFRVFOU�
XFJHIJOH� TFTTJPOT� 	Figure  2
��$IJMESFO�XFSF� DPOTJEFSFE�%51�
VOWBDDJOBUFE� GSPN� UIF� EBUF� WBDDJOBUJPO� XBT� ĕSTU� PČFSFE� JO�
UIFJS� TVC�EJTUSJDU� JSSFTQFDUJWF�PG�XIFUIFS� UIFZ�XFSF�QSFTFOU� BU�
UIF� XFJHIJOH� TFTTJPO� BOE� VOUJM� UIFZ� XFSF� %51�WBDDJOBUFE� BU�
B� TVCTFRVFOU�TFTTJPO�NJHSBUFE�EJFE�PS� UVSOFEڀ��ZFBST�PG�BHF���
	ćF� EJČFSFODF� CFUXFFO� UIJT� BOBMZTJT� BOE�"OBMZTJT� �� XBT� UIBU�
DIJMESFO�XFSF� DPOTJEFSFE�%51�VOWBDDJOBUFE� JG� UIFZ�XFSF� BHF�
FMJHJCMF� JSSFTQFDUJWF� PG�XIFUIFS� UIFZ� IBE� BUUFOEFE� B�XFJHIJOH�
TFTTJPO� PS� OPU� BOE� WBDDJOBUJPO� TUBUVT� DPVME� DIBOHF� EVSJOH�
GPMMPX�VQ� TP� B� DIJME� DPVME� DPOUSJCVUF� SJTL� UJNF� ĕSTU� BT� %51�
VOWBDDJOBUFE�BOE�UIFO�BT�%51�WBDDJOBUFE�


Analysis 3
*O�UIF�UIJSE�BOBMZTJT�XF�DPNQBSFE�NPSUBMJUZ�PG�DIJMESFO�BDDPSE�
JOH� UP� UIFJS� NPTU� SFDFOU� WBDDJOBUJPO� TUBUVT�� %51�WBDDJOBUFE�
DIJMESFO� XFSF� DPNQBSFE� XJUI� DIJMESFO� XIP� IBE� SFDFJWFE� OP�
WBDDJOBUJPO�PS�MJWF�WBDDJOF�POMZ�	.7�017�PS�.7017ڀ+ڀ
�BT�
UIFJS�NPTU�SFDFOU�WBDDJOBUJPO�

Statistical Analyses
ćF�TVSWJWBM�PG�EJČFSFOU�WBDDJOBUJPO�HSPVQT�XBT�DPNQBSFE�VTJOH�
B�$PY�QSPQPSUJPOBM�IB[BSE�NPEFM�XJUI�BHF�BT�VOEFSMZJOH�UJNF��
ćVT�BHF�XBT�JOIFSFOUMZ�DPOUSPMMFE�JO�UIJT�BOBMZTJT��ćF�8)0�
8";�XBT�VTFE�UP�BTTFTT�OVUSJUJPOBM�TUBUVT��*O�BOBMZTJT���JO�XIJDI�
XF�DPNQBSFE�DIJMESFO�XIP�IBE�BUUFOEFE�XFJHIJOH�TFTTJPOT�BOE�
CFFO�WBDDJOBUFE�PS�OPU�WBDDJOBUFE�XF�BEKVTUFE�UIF�BOBMZTJT�GPS�
OVUSJUJPOBM� TUBUVT� 	8";� TDPSF
�� 4JODF� XF� QSPWJEFE� BMNPTU� BMM�
WBDDJOFT�NPTU�WBDDJOBUJPOT�XFSF�LOPXO�GSPN�UIF�EBUF�PG�WBD�
DJOBUJPO�CVU�B�GFX�DIJMESFO�XFSF�WBDDJOBUFE�FMTFXIFSF��5P�BWPJE�

TVSWJWBM�CJBT�XF�VTFE�B�MBOENBSL�BQQSPBDI�JO�BMM�BOBMZTFT�	��
��
IFODF�B�DIJME�T�WBDDJOBUJPO�TUBUVT�XBT�POMZ�VQEBUFE�GSPN�UIF�EBZ�
UIF�JOGPSNBUJPO�XBT�DPMMFDUFE�

Studies of the Introduction of DTP
*ODMVEJOH�UIJT�TUVEZ�UIFSF�BSF�POMZ�UISFF�TUVEJFT�PG�UIF�JOUSPEVD�
UJPO�PG�%51�BMM� GSPN�(VJOFB�#JTTBV�	����
��8F�NBEF�B�NFUB�
FTUJNBUF�GPS�UIFTF�TUVEJFT�TJODF�UIFZ�SFQSFTFOU�BO�VOVTVBM�TFU�PG�
DJSDVNTUBODFT�JO�SFMBUJPO�UP�UIF�EJTDVTTJPO�PG�QPUFOUJBM�CJBTFT�JO�
TUVEJFT�PG� UIF�OPO�TQFDJĕD�FČFDUT�PG�WBDDJOFT� 	��o��
��'JSTU� JO�
BMM�UISFF�TUVEJFT�UIF�OVUSJUJPOBM�TUBUVT�XBT�XPSTF�GPS�DIJMESFO�OPU�
WBDDJOBUFE��4FDPOE�XF�BENJOJTUFSFE�OFBSMZ�BMM�WBDDJOFT�TP�NPTU�
EBUFT�PG�WBDDJOBUJPO�XFSF�LOPXO�QSFDJTFMZ��ćJSE�UIFSF�XFSF�OP�
DBNQBJHOT� XJUI� PUIFS� WBDDJOFT� PS� NJDSPOVUSJFOU� TVQQMFNFOUT�
BU� UIF� UJNF�PG� UIFTF� TUVEJFT��'PVSUI� UIFZ�SFQSFTFOU�BMM� UIF�EBUB�
TFUT�BWBJMBCMF�PO�UIF� JOUSPEVDUJPO�PG�%51�JO�(VJOFB�#JTTBV�TP�
SFQPSUJOH�CJBT�JT�OPU�BO�JTTVF�	��
�

RESULTS

0G�UIF�����DIJMESFO�BHFE��oڀ��NPOUIT�SFHJTUFSFE�JO�#BOEJN�JO�
+VOF������XF�XFSF�OPU�BCMF�UP�MPDBUF�UIF�#)1�DBSE�PG�����	���
�
DIJMESFO� JO�������NPTU�XJMM�OPU�IBWF�BUUFOEFE�BO�FYBNJOBUJPO�
CVU�TPNF�DBSET�NBZ�IBWF�CFFO�MPTU��"�GVSUIFS����IBE�B�#)1�DBSE�
CVU� IBE� OPU� BUUFOEFE� B� XFJHIJOH� TFTTJPO� TJODF� 0DUPCFS� �����
IBE�OP�QSFDJTF�WBDDJOBUJPO�EBUFT�PS�XFSF�FYDMVEFE�EVF�UP�PUIFS�
DPOTJEFSBUJPOT�	TFF�Figure 1
��)FODF�����DIJMESFO�XFSF�JODMVEFE�
JO� UIF�TUVEZ�DPIPSU�� UIF�OVNCFS�PG�EFBUIT�BOE�QFSTPO�ZFBST� JO�
UIF�EJČFSFOU�WBDDJOF�HSPVQT�XBT�UIFSFGPSF�MJNJUFE�	5BCMF�4��JO�
4VQQMFNFOUBSZ�.BUFSJBM
�

ćF� UFNQPSBM� EJTUSJCVUJPO� PG� XFJHIJOH� TFTTJPOT� JO� UIJT�
DPIPSU� JT� TIPXO� JO� Figure  2�� "T� EPDVNFOUFE� JO� 5BCMF� 4�� JO�
4VQQMFNFOUBSZ�.BUFSJBM����BOE�����SFDFJWFE�%51��BOE�017��
CFGPSF�UIFZ�SFBDIFEڀ��ZFBST�PG�BHF�UIF�NFEJBO�BHFT�PG�WBDDJOB�
UJPO� CFJOH� ���� BOE� ڀ��� EBZT� SFTQFDUJWFMZ�� *U� TIPVME� CF� OPUFE�
UIBU�POMZ����BOE�����PG�UIF�DIJMESFO�SFDFJWFE�BMM�UISFF�EPTFT�PG�
%51�BOE�017�SFTQFDUJWFMZ�CFGPSFڀ��ZFBST�PG�BHF��%VF�UP�FBSMJFS�
.7�DBNQBJHOT�	���
�����IBE�SFDFJWFE�.7�BU�B�NFEJBO�BHF�PG�
�NPOUIT�PG�BHFڀ���EBZT��ćFSF�XFSF����EFBUIT�CFUXFFO���BOEڀ����
���IBE�GFWFS�BT�UIF�NBJO�TZNQUPN����IBE�EJBSSIFB�PS�EJBSSIFB�
BOE�WPNJUJOH���EJFE�GSPN�NFBTMFT���IBE�SFTQJSBUPSZ�JOGFDUJPO�
��XBT�NBMOPVSJTIFE���IBE�BOFNJB���EJE�OPU�FBU�BOE���IBE�OP�
JOGPSNBUJPO�NPTU�MJLFMZ�CFDBVTF�UIF�NPUIFS�GBNJMZ�IBE�NPWFE�

8F� DPNQBSFE� CBDLHSPVOE� GBDUPST� GPS�%51�WBDDJOBUFE� DIJM�
ESFO�BOE�DIJMESFO�XIP�SFNBJOFE�%51�VOWBDDJOBUFE�VOUJM�BU�MFBTU�

Table 1	�ZFBST�PG�BHFڀ���ćF�%51�WBDDJOBUFE�DIJMESFO�XFSF�GBS�
NPSF�MJLFMZ�UP�IBWF�BUUFOEFE�XFJHIJOH�TFTTJPOT�UP�IBWF�SFDFJWFE�
NFBTMFT�WBDDJOF�	.7
�JO�UIF�DBNQBJHOT�PS�UP�IBWF�SFDFJWFE�%51�
BU�UIF�.PUIFS�BOE�$IJME�$MJOJD�CFGPSF�+VOF������	���
��ćFSF�XFSF�
OP�EJČFSFODFT�JO�EJTUSJCVUJPO�PG�UIF�TFYFT�UXJOT�PS�FUIOJD�HSPVQT�

Analysis 1
"U�UIF�ĕSTU�XFJHIJOH�TFTTJPO�BęFS�UIF�WBDDJOBUJPOT�TUBSUFE�JO�+VOF�
�����UIF�8";�XBT�NVDI�IJHIFS�GPS�UIF�DIJMESFO�XIP�SFDFJWFE�
%51�	8";�−����
�UIBO�GPS�UIPTF�DIJMESFO�XIP�EJE�OPU�SFDFJWF�
%51� 	8";�−����
� 	Table  1
�� "O� JODSFBTF� PG� POF� z�TDPSF� XBT�
BTTPDJBUFE�XJUI�BO�PEET�SBUJP�	03
�PG������	����$*ڀ=ڀ����o����
�
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TABLE 2 | Analysis 1: mortality rates (MR) per 100 person-years and hazard ratios (HR) of 6–35 months old children who were either diphtheria–tetanus–pertussis 
(DTP)-vaccinated or not DTP-vaccinated at their "rst examination.

Mortality rate (deaths/person-years) HR (95% CI) HR (95% CI), adjusted for weight- 
for-agez-scores (WAZ)

Vaccination status DTP (±OPV) No DTP

All children 9.68 (18/185.9) [394] 4.80 (5/104.1) [197] 2.01 (0.74–5.41) 2.22 (0.82–6.04)
Girls 11.15 (9/80.7) [191] 1.86 (1/53.7) [100] 6.67 (0.84–52.84) 7.03 (0.88–56.04)
Boys 8.58 (9/104.9) [202] 8.07 (4/49.6) [96] 1.04 (0.32–3.40) 1.28 (0.38–4.25)

Bandim, 1981–1983.
Children who have received DTP before June 2, 1981 were censored from the analysis.

TABLE 1 | Background factors for 6–35 months old children who were 
vaccinated or not vaccinated at their "rst weighing session in June 1981.

Analysis 1 Diphtheria–tetanus–
pertussis (DTP)-
vaccinated at or 

before #rst session

DTP-unvaccinated 
in #rst  

session

Mean weight-for-age z-score 
(SD) at "rst examination

−0.83 (0.06) [394]¤ −1.17 (0.08) [197]¤

Analysis 2 DTP-vaccinated 
during  

follow-up

Not DTP-
vaccinated  

during follow-up

N 553 149
Male sex 51% (282) 53% (78)
Twin 3% (15) 2% (3)
Ethnic group
Pepel 51% (282) 48% (71)
Balanta 15% (84) 17% (25)
Other ethnic groups 34% (187) 36% (53)
Measles vaccinated before  
June 1981

71% (391) 58% (86)

DTP before June 1981 6% (32)
Classi"ed as malnourished 6% (33) 5% (8)
Mean number (SD) of weighing 
sessions per year after start  
of vaccinations

2.57 (0.06)# 0.91 (0.09)#

#Comparison p < 0.0001.
¤Comparison p = 0.001.

5

Aaby et al. Introduction of DTP to Children Aged 6–35 Months

Frontiers in Public Health | www.frontiersin.org March 2018 | Volume 6 | Article 79

GPS�CFJOH�WBDDJOBUFE�BU�UIF�ĕSTU�XFJHIJOH�TFTTJPO��$PNQBSFE�XJUI�
OPU�CFJOH�%51�WBDDJOBUFE�%51�WBDDJOBUJPO�BU�UIF�ĕSTU�XFJHIJOH�
TFTTJPO�XBT� BTTPDJBUFE�XJUI� B� OPO�TJHOJĕDBOU�NPSUBMJUZ� IB[BSE�
SBUJP� 	B)3
� PG� ����� 	���� ڀ*$ ڀ= ����o����
� BEKVTUFE� GPS� 8";�
	Table  2
� UIF� B)3� CFJOH� ����� 	����o�����
� GPS� HJSMT� BOE� �����
	����o����
�GPS�CPZT�	UFTU�GPS�JOUFSBDUJPO�pڀ=ڀ����
�

Analysis 2
*ODMVEJOH�BMM� DIJMESFO� JO� UIF�DPIPSU� GPMMPXJOH� UIFN� UPڀ��ZFBST�
PG�BHF�BOE�BMMPXJOH�DIJMESFO�UP�DIBOHF�TUBUVT�EVSJOH�GPMMPX�VQ�
XIFO�OFX�JOGPSNBUJPO�XBT�DPMMFDUFE�BU�B�XFJHIJOH�TFTTJPO�IBW�
JOH� SFDFJWFE�%51�XBT� BTTPDJBUFE�XJUI� B�OPO�TJHOJĕDBOU�)3�PG�
�����	����o����
�	Table 3
��ćF�)3�XBT������	����o�����
�GPS�HJSMT�
BOE������	����o����
�GPS�CPZT�

Analysis 3
$IJMESFO�XIP�SFDFJWFE�%51�	XJUI�PS�XJUIPVU�017
�BT�UIF�NPTU�
SFDFOU� WBDDJOBUJPO� IBE� BO� )3� PG� ����� 	����o����
� DPNQBSFE�

XJUI� DIJMESFO�XIP� IBE� SFDFJWFE� B� MJWF� WBDDJOF� PS� OP� WBDDJOF�
BU�BMM�BOE�IBE�B�)3�PG������	����o����
�JG�DPNQBSFE�POMZ�XJUI�
DIJMESFO� XIP� IBE� SFDFJWFE� MJWF� WBDDJOF� POMZ� 	Table  4
�� *O� B�
TFOTJUJWJUZ�BOBMZTJT�JODMVEJOH�BMTP�UIF����DIJMESFO�XIPTF�NPTU�
SFDFOU� XFJHIJOH� TFTTJPO� IBE� CFFO� CFGPSF� 0DUPCFS� ����� UIF�
)3T�GPS�%51�XBT������	����o����
�	Table 4
�UIF�)3�CFJOH������
	����o����
�GPS�HJSMT�BOE������	����o����
�GPS�CPZT�

ćPVHI�UIF�HSPVQ�XBT�TNBMM�JU�JT�XPSUI�OPUJOH�UIBU�DIJMESFO�XIP�
SFDFJWFE�017�POMZ�IBE�MPX�NPSUBMJUZ�	5BCMF�4��JO�4VQQMFNFOUBSZ�
.BUFSJBM
� UIF�)3� GPS�%51	±017
�WBDDJOBUFE� DPNQBSFE�XJUI�
017�POMZ�WBDDJOBUFE�DIJMESFO�XBT������	����o�����
�

Studies of the Introduction of DTP
*O�UIF�UISFF�TUVEJFT�PG� JOUSPEVDUJPO�PG�%51�JO�SVSBM�BOE�VSCBO�
(VJOFB�#JTTBV� %51� WBDDJOBUJPO� XBT� BTTPDJBUFE� XJUI� B� )3� PG�
����� 	����o����
� DPNQBSFE� XJUI� %51�VOWBDDJOBUFE� DIJMESFO�
	Figure 3
��ćF�OFHBUJWF�FČFDU�XBT�TFQBSBUFMZ�TJHOJĕDBOU�GPS�HJSMT�

��������o	�����ڀ=ڀ3(>>�CVU�OPU�GPS�CPZT�<)3ڀ=ڀ�����	����o����
>�
	5BCMF� 4�� JO� 4VQQMFNFOUBSZ� .BUFSJBM
� 	UFTU� GPS� JOUFSBDUJPO�
pڀ=ڀ����
�

DISCUSSION

"MUIPVHI� MPXFS� NPSUBMJUZ� XBT� FYQFDUFE� GPS� %51�WBDDJOBUFE�
DIJMESFO� DPNQBSFE� XJUI� UIF� GSBJM� VOWBDDJOBUFE� DIJMESFO� %51�
WBDDJOBUJPO�XBT�BTTPDJBUFE�XJUI�IJHIFS�NPSUBMJUZ�QBSUJDVMBSMZ�JO�
HJSMT�

Strength and Weaknesses
ćF�IPNF�WJTJUT�QSFDFEJOH�FBDI�PG�UIF�USJ�NPOUIMZ�XFJHIJOH�TFT�
TJPOT�FOTVSFE�UIBU�XF�IBE�GPMMPX�VQ�JOGPSNBUJPO�GPS�BMM�DIJMESFO�
BOE�SFMBUJWFMZ�BDDVSBUF�JOGPSNBUJPO�PO�UIF�UJNF�PG�NPWFNFOU�PS�
EFBUI��*O�UIF�JOJUJBM�BOBMZTFT�XF�JODMVEFE�POMZ�DIJMESFO�XIP�IBE�
BUUFOEFE�UIF���NPOUIMZ�XFJHIJOH�TFTTJPOT�BU� MFBTU�PODF�XJUIJO�
UIF�MBTU��oڀ�NPOUIT�	�
��ćJT�NFBOU�UIBU�DIJMESFO�NPTUMZ�MJWJOH�
PVUTJEF�UIF�BSFB�XFSF�OPU�JODMVEFE��UIFTF�DIJMESFO�IBE�OP�BDDFTT�
UP� DPNNVOJUZ� WBDDJOBUJPOT� BOE� UIFZ� MJWFE� FMTFXIFSF� XIFSF�
UIF�NPSUBMJUZ�SJTL�NBZ�XFMM�IBWF�CFFO�NVDI�IJHIFS��8F�IBE�UP�
FYDMVEF� TPNF� DIJMESFO� CFDBVTF� UIFJS� DBSE� DPVME� OPU� CF� GPVOE�
	Figure 1
��ćF�FYDMVEFE�HSPVQT�	Figure 1
�EJE�OPU�IBWF�IJHI�
NPSUBMJUZ�TP�UIF�JODSFBTFE�NPSUBMJUZ�PG�%51�WBDDJOBUFE�DIJMESFO�
JT�OPU�EVF�UP�FYDMVTJPO�PG�VOWBDDJOBUFE�DIJMESFO�XJUI�B�QBSUJDV�
MBSMZ�IJHI�NPSUBMJUZ��8IFO�XF�JODSFBTFE�UIF�QPXFS�PG�UIF�TUVEZ�
CZ�JODMVEJOH�DIJMESFO�POMZ�TFFO�CFGPSF�0DUPCFS������	Figure 1
�
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FIGURE 3 | Meta-analysis of the three studies of the introduction of diphtheria–tetanus–pertussis. The "xed effects model gave an estimate of 2.14 (1.42–3.23) and 
the random effects model gave 2.17 (1.39–3.38).

TABLE 4 | Analysis 3: mortality rates (MR) per 100 person-years and hazard ratios (HR) of 6–35 months old children in relation to most recent vaccination.

Mortality rate (deaths/person-years) HR (95% CI)
Had weighing session after  

October 1, 1980a

HR (95% CI)  
All childrenb

Vaccination status Diphtheria–tetanus– 
pertussis (DTP) (±OPV)

No DTP

All 6.2 (28/451.0) [535] 3.7 (14/382.0) [539] 1.77 (0.93–3.38) 1.89 (1.00–3.55)
Vaccination status DTP(±OPV) Only live vaccine  

(MV, OPV, or MV + OPV)
All 6.2 (28/451.0) [535] 3.3 (10/303.84) [473] 1.90 (0.92–3.94) 1.99 (0.96–4.12)

Bandim, 1981–1983.
aSee Figure 1; Adjustment for the most recent weight-for-age z-scores measurement did not change the estimate.
bInclude 47 children whose most recent weighing session prior to June 1981 had been before October 1980.

TABLE 3 | Analysis 2: mortality rates (MR) per 100 person-years and hazard 
ratios (HR) of 6–35 months old DTP-vaccinated and diphtheria–tetanus–pertussis 
(DTP)-unvaccinated children.

Mortality rate (deaths/person-years) HR (95% CI)

DTP(±OPV) No DTP

All 5.4 (32/590.6) [553] 4.1 (10/242.5) [327] 1.48 (0.72–3.06)
Girls 6.9 (19/273.5) [270] 2.6 (3/116.4) [155] 2.91 (0.84–10.00)
Boys 4.1 (13/316.5) [282] 5.6 (7/125.1) [170] 0.88 (0.34–2.62)

Bandim, 1981–1983.
178 children were #rst DTP-unvaccinated and then received DTP during follow-up. 
Three children had no information on sex. If we adjusted for the most recent WAZ 
measurement, the HR of 1.48 (0.72–3.06) became 1.52 (0.74–3.15).
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UIF�)3�FTUJNBUF�GPS�%51�WBDDJOBUFE�WFSTVT�%51�VOWBDDJOBUFE�
BT�NPTU� SFDFOU� WBDDJOF� DIBOHFE� GSPN������ 	����o����
� UP� �����
	����o����
�

ćF� JOIFSFOU� CJBTFT� JO� UIJT� TUVEZ� BSF� DMFBSMZ� JO� GBWPS� PG� UIF�
%51�WBDDJOBUFE� DIJMESFO� 	2
�� ĕSTU� UIF� %51� WBDDJOF� QSPUFDUT�
BHBJOTU� UISFF� TFWFSF� EJTFBTFT�� 4FDPOE� UIF� %51�VOWBDDJOBUFE�
DIJMESFO�XFSF�VTVBMMZ�DIJMESFO�EFFNFE�UPP�TJDL�PS�UPP�XFBL�UP�CF�
WBDDJOBUFE�BT�FWJEFODFE�CZ�UIF�OVSTF�T�OPUFT�PO�UIF�#)1�DBSE�BOE�
CZ�UIF�GBDU�UIBU�UIFTF�DIJMESFO�IBE�XPSTF�OVUSJUJPOBM�TUBUVT��ćJSE�
%51�VOWBDDJOBUFE�DIJMESFO�BUUFOEFE�UIF�XFJHIJOH�TFTTJPOT�MFTT�
GSFRVFOUMZ�	Table 1
�BOE�XFSF�UIFSFGPSF�NPSF�MJLFMZ�UP�CF�TUBZ�
JOH�GPS�MPOHFS�QFSJPET�JO�UIF�SVSBM�BSFBT�XIFSF�UIF�NPSUBMJUZ�SJTL�
XBT�IJHIFS� 	��
��/PUFXPSUIZ�XF�XFSF�BCMF� UP�PCUBJO�NPSUBMJUZ�
JOGPSNBUJPO�GSPN�UIFTF�DIJMESFO�CFDBVTF�UIFJS�GBUIFS�BOE�PUIFS�
SFMBUJWFT�TUBZFE�JO�UIF�TUVEZ�BSFB�

8)0�FYQFSUT�IBWF� BSHVFE� UIBU� UIF�OFHBUJWF� FČFDU�PG�%51�
JT� FYBHHFSBUFE� CFDBVTF� TUVEJFT� IBWF� POMZ� CFFO� DPOEVDUFE�
JOڀ TJUVBUJPOT�XJUI�IFSE� JNNVOJUZ�BHBJOTU�QFSUVTTJT�BOE�XIFSF�
UIF� CFOFĕU� PG� QSFWFOUJOH� QFSUVTTJT� XPVME� OPU� CF� TFFO� 	��
��
)PXFWFS� QFSUVTTJT� XBT� FOEFNJD� JO� UIF� ����T� CFGPSF� UIF� SPMM�
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PVU�PG�UIF�WBDDJOBUJPO�QSPHSBN�JO�(VJOFB�#JTTBV�CVU�BMM�UISFF�
TUVEJFT�PG�UIF�JOUSPEVDUJPO�PG�%51�JOUP�VSCBO�BOE�SVSBM�BSFBT�
PG�(VJOFB�#JTTBV�TIPXFE�FYDFTT�NPSUBMJUZ�BTTPDJBUFE�XJUI�%51�
WBDDJOBUJPO�	����
�

Comparison With Previous Studies  
of DTP and OPV
5IJT�TUVEZ�XBT�TNBMM�	5BCMF�4��JO�4VQQMFNFOUBSZ�.BUFSJBM
�BOE�
NBOZ�SFTVMUT�XFSF�OPU�TUBUJTUJDBMMZ�TJHOJGJDBOU��TPNF�WBSJBCJMJUZ�
XBT�UIFSFGPSF�BMTP�UP�CF�FYQFDUFE��4UJMM�UIF�SFTVMUT�XFSF�WFSZ�
TJNJMBS�UP�UIF�QSFWJPVT�TUVEJFT�PG�UIF�JOUSPEVDUJPO�PG�%51�BOE�
017��"MM� UISFF� TUVEJFT� IBWF� BDDVSBUF� BTTFTTNFOU� PG� WBDDJOB�
UJPO� TUBUVT� BOE� QSPTQFDUJWF� GPMMPX�VQ�� BMM� UISFF� TUVEJFT� IBWF�
GPVOE� UIBU� %51� JT� BTTPDJBUFE� XJUI� BO� JODSFBTF� JO� BMM�DBVTF�
NPSUBMJUZ� 	�
�� "� QSFWJPVT� NFUB�BOBMZTJT� TVHHFTUFE� UXPGPME�
IJHIFS�NPSUBMJUZ� GPS�%51�WBDDJOBUFE� DIJMESFO� 	�
��)PXFWFS�
UIJT� JT�QSPCBCMZ�BO�VOEFSFTUJNBUJPO�PG�UIF�iUSVFw�FGGFDU�TJODF�
UIF� VOWBDDJOBUFE� HSPVQ� JT� VTVBMMZ� BGGFDUFE� CZ� WBSJPVT� OFHB�
UJWF�IFBMUI�TFMFDUJPO�CJBTFT� JODMVEJOH�GSBJMUZ�CJBT��*O�UIF�CFTU�
TUVEJFT�XJUI�OP�TFMFDUJPO�CJBT�PS�HPPE�DPOUSPM�GPS�GSBJMUZ�CJBT��
%51�IBT�CFFO�BTTPDJBUFE�XJUI�GPVS�UP�GJWF�UJNFT�IJHIFS�NPSUBM�
JUZ�	2��
�

"T� JO� UIJT� TUVEZ�XF� IBWF� QSFWJPVTMZ� GPVOE� FYDFTT� GFNBMF�
NPSUBMJUZ� BGUFS� %51� WBDDJOBUJPO� 	4
�� *O� PVS� QSFWJPVT� NFUB�
BOBMZTJT� XF� DPNQBSFE� %51�WBDDJOBUFE� GFNBMFT� XJUI� %51�
VOWBDDJOBUFE� CVU� #$(�WBDDJOBUFE� GFNBMFT� BOE� %51� XBT�
BTTPDJBUFE�XJUI�BO�)3�PG������	����o����
��*O�UIF�UISFF�TUVEJFT�
PG�UIF�JOUSPEVDUJPO�PG�%51�WFSZ�GFX�PG�UIF�%51�VOWBDDJOBUFE�
IBE�SFDFJWFE�#$(��)FODF�%51�TFFNT�UP�IBWF�B�NBSLFE�OFHB�
UJWF� FGGFDU� GPS� GFNBMFT� JSSFTQFDUJWF� PG�XIFUIFS� POF� DPNQBSFT�
%51�WBDDJOBUFE�HJSMT�XJUI�UPUBMMZ�VOWBDDJOBUFE�PS�XJUI�#$(�
WBDDJOBUFE�HJSMT�

ćFSF�IBWF�CFFO�GFX�TUVEJFT�PG�017�BENJOJTUFSFE�BMPOF�	�
���
*U�JT�UIFSFGPSF�XPSUI�OPUJOH�UIBU�UIF�TNBMM�OVNCFS�PG�DIJM�ESFO�
XIP�SFDFJWFE�017�POMZ�IBE�MPXFS�NPSUBMJUZ�UIBO�%51�WBDDJOBUFE�
DIJMESFO� JO� UIJT� TUVEZ� 	5BCMF� 4�� JO� 4VQQMFNFOUBSZ� .BUFSJBM
�
BMUIPVHI�UIF�EJČFSFODF�XBT�OPU�TUBUJTUJDBMMZ�TJHOJĕDBOU��8F�IBWF�
SFDFOUMZ�CFFO�BCMF�UP�EPDVNFOU�NBSLFE�CFOFĕDJBM�FČFDUT�PG�017�
PO�BMM�DBVTF�NPSUBMJUZ�JO�CPUI�SBOEPNJ[FE�USJBMT�BOE�JO�OBUVSBM�
FYQFSJNFOUT�XJUI�017�DBNQBJHOT�	�����
�

Interpretation
7BSJPVT�8)0� DPNNJUUFFT� IBWF� QSFWJPVTMZ� SFWJFXFE� UIF� OPO�
TQFDJĕD� FČFDUT� PG� WBDDJOFT� BOE� IBWF� EJTNJTTFE� UIF� QPTTJCJMJUZ�
UIBU�%51�DPVME�IBWF�OFHBUJWF�FČFDUT�BOE�IBWF�TVHHFTUFE�UIBU�UIF�
OFHBUJWF�FČFDU�PG�%51�JT�MJLFMZ�UP�CF�FYQMBJOFE�CZ�VODPOUSPMMFE�
DPOGPVOEJOH� PS� CJBT� 	��o��
�� 3FDFOUMZ� UIF� 4USBUFHJD� "EWJTPSZ�
(SPVQ�PG�&YQFSUT� PO� *NNVOJ[BUJPO� TQPOTPSFE� B� SFWJFX�PG� UIF�
QPUFOUJBM� OPO�TQFDJĕD� FČFDUT� PG� #$(� %51� BOE�.7� 	��� ��
��
ćPVHI�JU�XBT�OPUFE�UIBU�UIF�NBKPSJUZ�PG�TUVEJFT�	����
�TIPXFE�B�
EFMFUFSJPVT�FČFDU�PG�%51�UIF�FWJEFODF�XBT�DPOTJEFSFE�JODPOTJTU�
FOU�CFDBVTF�UXP�TUVEJFT�TIPXFE�B�CFOFĕDJBM�FČFDU��'VSUIFSNPSF�
UIF�SFWJFX�JOWPLFE�iB�IJHI�SJTL�PG�CJBTw�GPS�BMM�UIF�PCTFSWBUJPOBM�
TUVEJFT�	��
�

)PXFWFS�JU�JT�JNQPSUBOU�UP�DPOTJEFS�UIF�EJSFDUJPO�PG�CJBT��"MM�
EPDVNFOUFE�CJBTFT�GBWPS�UIF�WBDDJOBUFE�HSPVQ�CFDBVTF�WBDDJOBUJPO�
JT�VTVBMMZ�EFMBZFE�JO�VOIFBMUIZ�DIJMESFO�BOE�%51�VOWBDDJOBUFE�
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NPUIFST�UIPVHIU�UIBU�B�TJDL�DIJME�TIPVME�CF�WBDDJOBUFE��4FDPOE�
TUBSUJOH�GPMMPX�VQ�GSPN�B�TVSWFZ�TPNFUJNF�BęFS�UIF�BDUVBM�%51�
WBDDJOBUJPOT�IBE�CFFO�BENJOJTUFSFE�BT�XPVME�PęFO�IBQQFO�JO�B�
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PG�UIF�JOUSPEVDUJPO�PG�%51�GSPN�(VJOFB�#JTTBV�	����
�BSF�OPU�
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Implications and Conclusion
0VS�EBUB� DMFBSMZ� TIPXFE� UIBU�%51�WBDDJOBUJPOT�XFSF�EFMBZFE�
JO�VOIFBMUIZ�DIJMESFO��)FODF�IFBMUIJFS�DIJMESFO�SFDFJWFE�%51�
ĕSTU� BOE�%51�VOWBDDJOBUFE� DIJMESFO� TIPVME� UIFSFGPSF� IBWF�
IBE�B�IJHIFS�NPSUBMJUZ�SBUF��%FTQJUF�UIJT�%51�XBT�BTTPDJBUFE�
XJUI�JODSFBTFE�DIJME�NPSUBMJUZ�QBSUJDVMBSMZ�GPS�HJSMT��"MM� UISFF�
TUVEJFT� PG� UIF� JOUSPEVDUJPO� PG� %51� WBDDJOF� GPVOE� OFHBUJWF�
FČFDUT�XIJDI�BSF�EJČFSFOU�GSPN�XIBU�TIPVME�IBWF�CFFO�FYQFDUFE�
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VIA FEDEX         
 
December 5, 2017 
 
UNICEF House 
Dr. Anthony Lake 
Executive Director 
3 United Nations Plaza 
New York, NY 10017 
Telephone: +1(212) 32 67 490 
Facsimile: +1(212) 32 67 477 
 
 Re:  Deaths caused by DTP 
 
Dear Dr. Lake, 
 

UNICEF has been instrumental in vaccination campaigns in many countries, 
including their prior and ongoing DTP vaccination campaign.  We write to bring to your 
attention an alarming study, published this year, which found that children vaccinated 
with DTP were 10 times more likely to die in the first six months of life than those children 
that were unvaccinated.1  A copy of this study is enclosed. 

 
Dr. Peter Aaby, the lead author of this study, is renowned for studying and 

promoting vaccines in Africa with over 300 published studies.2  Dr. Aaby, after 
concluding that children vaccinated with DTP were 10 times more likely to die in the first 
6 months of life than the unvaccinated, states:   

 
“All currently available evidence suggests that DTP vaccine 
may kill more children from other causes than it saves from 
diphtheria, tetanus or pertussis.”3   

 

                                                           
1 A copy of this study can also be found here: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/   
2 https://www.ncbi.nlm.nih.gov/pubmed/?term=PETER+AABY%5BAuthor+-+Full%5D  
3 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/
https://www.ncbi.nlm.nih.gov/pubmed/?term=PETER+AABY%5BAuthor+-+Full%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/
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This study also found that children vaccinated with DTP were dying from causes never 
associated with this vaccine, such as respiratory infections, diarrhea, and malaria.4  This 
indicated that while DTP reduced the incidence of diphtheria, tetanus, and pertussis, it 
increased susceptibility to other infections.5 

 
Unlike most vaccine safety studies in which subjects are not well matched, Dr. 

Aaby’s study is reliable because the subjects were accurately matched.  People with pre-
existing health problems are reluctant to receive a vaccine, and are therefore unwittingly 
used as controls.  When this happens, the control group is sicker than the vaccine-exposed 
group at the outset of the study.  Studies with this problem give wrong results, and make 
the vaccine look much safer than it really is.  (This issue is explained in detail in a 
publication by vaccine safety scientists at the U.S. Centers for Disease Control.6)  Dr. Aaby’s 
study is the only study looking at death from DTP specifically designed to avoid this error. 

 
When an extremely well-designed study from accomplished vaccine proponents 

at the Research Centre for Vitamins and Vaccines and Institute of Clinical Research at the 
University of Southern Denmark/Odense University Hospital finds that children 
receiving a certain product are dying at 10 times the rate of children not receiving that 
product, prudence dictates pausing the distribution of that product.  Please confirm that 
UNICEF has ceased distributing DTP and kindly advise what research UNICEF is 
undertaking regarding deaths from DTP vaccine, including identifying the families killed 
by this vaccine in order to provide them with reparations.   

 
We also note that continued vaccination with DTP without disclosing the findings 

in Dr. Aaby’s study would violate the Nuremberg Code which provides that:  
 

“The voluntary consent of the human subject is absolutely 
essential.  This means that the person … should have 
sufficient knowledge and comprehension of the elements of 
the subject matter involved, as to enable him to make an 
understanding and enlightened decision.”7   
 

The Nuremberg Code thus draws a sharp line when stating that no human being should 
receive a medical procedure and/or product without informed consent.  Failing to advise 

                                                           
4 Ibid. 
5 Ibid. 
6 https://www.ncbi.nlm.nih.gov/pubmed/1415136 
7 https://history.nih.gov/research/downloads/nuremberg.pdf 
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the findings of Dr. Aaby’s study to parents prior to administering the DTP vaccine would 
violate this basic human right. 

 
While medical interventions have saved countless lives, the graveyard of history is 

also replete with once lauded but later abandoned medical inventions and practices.  When 
an issue with a medical procedure is identified, especially when it is killing children, 
immediate action is necessary.  We hope that political and economic considerations will 
not cloud the clear moral and ethical duty to protect children from death from DTP vaccine. 

 
If UNICEF does not intend to cease distribution of DTP vaccine or at least confirm 

that parents of children receiving this vaccine are advised of Dr. Aaby’s findings, we 
intend to take appropriate legal action.  We look forward to receiving a timely response 
to this letter so that we can follow-up with all member states cc’d on this communication 
with regard to what actions UNICEF intends to take in response to Dr. Aaby’s extremely 
concerning finding that children receiving DTP vaccine had a death rate 10 times that of 
children that were not vaccinated. 

 

 
 
 
cc:  See Appendix A (Countires Using DTP Vaccine) 

 

Enclosure:  Mogensen S.W., Andersen A., Rodrigues A., Benn C.S., Aaby P., The 
Introduction of Diphtheria-Tetanus-Pertussis and Oral Polio Vaccine Among Young 
Infants in an Urban African Community: A Natural Experiment, EBioMedicine. 

2017;17:192–198. 

 

 

 
      Very truly yours, 
       
   
 
      Del Bigtree 
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Date 6 February 2018 

Dear Mr Bigtree 

United Nations Children's Fund 
Three United Nations Plaza 
New York, New York 10017 

Telephone 212 326 7000 
Facsimile 212 888 7465 

212 888 7454 
www.unicef.org 

Many thanks for your message expressing interest in learning more regarding the safety and effectiveness of the 
DTP vaccine. I was asked by our outgoing Executive Director, - ' Anthony Lake to prioritize the response to 
your letter, as he was preparing to leave office, and he asked me t<? convey his apologies for not responding 
himself. 

I would like to assure you that we take the issue of vaccine safety very seriously. Vaccine safety, along with the 
safety of all health interventions, are closely followed and monitored by ourselves, in close association with 
technical agencies like the World Health Organization (WHO). The wellbeing of children, as you are aware, is 
central to the mandate of UNICEF and we do not compromise in any way in fulfilling this mandate. 

There are various independent and multidisciplinary expert bodies at global and national level, which regularly 
review the evidence on the impact of vaccines and on its safety profile and provide advice to WHO and UNICEF. 
Notably, the Strategic Advisory Group of Experts (SAGE) is the principal advisory group to WHO for vaccines 
and immunization (established in 1999). It is charged with advising on overall global policies and strategies, 
ranging from vaccines (impact and safety) and technology, research and development, to delivery of 
immunization and its linkages with other health interventions. The Global Advisory Committee on Vaccine 
Safety (GACVS) responds to vaccine safety issues of potential global importance (established in 1999). The 
GACVS provides independent, authoritative, scientific advice to WHO on vaccine safety issues of global or 
regional concern with the potential to affect in the short or long term national immunization programmes. The 
Immunization and Vaccines Related Implementation Research Advisory Committee (IVIR-AC) provides 
independent advice on matters related to implementation research and their relevance to immunization policies 
and practices, and reviews best practices relating to methods for conducting and reporting on quantitative 
immunization and vaccines-related research (including vaccine impact and safety evaluations). 

Some authors have suggested that some of the vaccines routinely administered to infants and children also affect 
the risk of illness and death from conditions other than the specific infectious diseases they are designed to 
prevent. The hypotheses concerning these "non-specific effects" of vaccines include that, under some 
circumstances, some vaccines (for example, measles and Bacillus Calmette-Guerin (BCG)) lower subsequent 
risk, whereas others (such as DTP) increase subsequent risk of illness and death from other causes. It is further 
postulated that the magnitude of these effects depends on other factors, including gender and vitamin A 
supplementation status. The potential for non-specific vaccine effects has led some authors to question whether 
the vaccination schedules currently recommended by WHO should be adjusted. 

WHO with the support of several independent experts has been reviewing and discussing evidence around the 
non-specific effects of vaccines and immunization programmes since 2001. In 2012, SAGE requested that WHO 
review the evidence concerning the possible non-specific effects of routine infant vaccines on mortality. A 
working group was established in March 2013 to review data on non-specific mortality effects and assess whether 
current evidence is sufficient to inform adjustments in policy recommendations, or if further scientific 
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investigation is required. A systematic review was conducted to evaluate the non-specific effects on all-cause 
mortality, in children under 5, of Bacillus Calmette-Guerin (BCG), diphtheria-tetanus-pertussis (DTP), and 
standard titre measles containing vaccines (MCV); to examine internal validity of the studies; and to examine 
any modifying effects of gender, age, vaccine sequence, and co-administration of vitamin A. 

In 2014 SAGE reviewed the outcomes of this review and concluded that, regarding the possible non-specific 
effect of DTP on all-cause mortality, the available data neither exclude nor confirm the possibility of beneficial 
or deleterious non-specific effects of DTP vaccines on all-cause mortality. Randomized controlled trials did not 
contribute any evidence on non-specific effects of DTP. Evidence was largely from observational studies 
considered at a high risk of bias. Further, SAGE stated that further observational studies are unlikely to contribute 
to policy decisions. SAGE considered that the non-specific effects on all-cause mortality warranted further 
research. SAGE recommended that the IVIR- AC be tasked with providing advice on which priority research 
questions need to be addressed to inform policy decisions, and what kinds of studies and study designs would 
provide answers to these questions. SAGE concluded that the evidence does not support a change in policy for 
DTP, and emphasized the benefit of DTP in preventing disease and the importance of the current 
recommendation. 

In conclusion, I would like to reiterate that UNICEF (and WHO) takes the issue of vaccine safety very seriously 
and for several decades has reviewed the evidence to guide policy decisions. While available evidence does not 
support a change in DTP vaccination policy, there is substantial evidence on the benefits of DTP (and pentavalent) 
vaccines in preventing disease and on the substantial risk for unvaccinated population DTP vaccines as evidenced 
by diphtheria, pertussis and tetanus cases and deaths that we are seeing today. In a number oflocations globally, 
we are experiencing diphtheria outbreaks with high case fatality, which is a direct result of these children not 
receiving the recommended doses of vaccines in their childhood. Diphtheria, Tetanus and Pertussis were among 
the leading causes of childhood death in the pre-vaccine era causing several hundred thousand cases each year. 

I hope my message provides you with the information that you were seeking. I am copying representatives of our 
member states who are included in your original message. 

Please do not hesitate to contact us if you have further queries or require clarifications. The appropriate point of 
contact in our office is Dr. Robin Nandy, Principal Advisor and Chief of Immunizations and he can be contacted 
at rnandy@unicef.org 

Sincerely, 

Associate Director, Health 
UNICEF Headquarters 

unite for 
children unicefCJ 
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VIA FEDEX         
 
March 15, 2018 
 
UNICEF House 
Henrietta H. Fore, Executive Director 
Dr. Stefan Peterson, Associate Director, Health 
3 United Nations Plaza 
New York, NY 10017 
Telephone: (212) 326-7490 
Facsimile: (212) 326-7477 
 

Re: DTP Vaccine is Killing More Children Than it Saves & is Only Used in 
Developing Countries 

 
Dear Ms. Fore and Dr. Peterson, 
 

Thank you for your response dated February 6, 2018 to our letter of December 5, 
20171 which detailed the disturbing results of a seminal study, published February 1, 
2017, which found that DTP vaccine2 is killing more children than it is saving (the “2017 
Study”).  The 2017 Study was the only item discussed in our letter and a copy of that 
study was also enclosed with our letter.  Yet, in response, you did not address that study.  
We therefore write again to emphasize the need for UNICEF to quickly join all developed 
nations and cease administration of DTP vaccine.   

 
A. Dr. Aaby’s 2017 Study Establishes the Danger of Administering DTP Vaccine 

 
The primary author of the 2017 Study is internationally respected vaccine 

researcher Dr. Peter Aaby.3  In his rigorous 2017 Study, Dr. Aaby and his colleagues found 
that the children receiving DTP vaccine were 10 times more likely to die in the first 6 months 
of life than the unvaccinated children.4  The 2017 Study was therefore forced to conclude:   

 
                                                           
1 Copies of these letters are available at http://www.icandecide.org/ 
2 “DTP vaccine” is also commonly referred to as “DTwP vaccine” or so-called “whole cell pertussis 
vaccine,” as opposed to “DTaP vaccine” or so-called “acellular pertussis vaccine.” 
3 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf 
4 Ibid. 

http://www.icandecide.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf


Page 2 of 7 
 

“All currently available evidence suggests that DTP vaccine 
may kill more children from other causes than it saves from 
diphtheria, tetanus or pertussis.”5   

 
This 2017 Study was published in an Elsevier peer-reviewed journal which collaborates 
with The Lancet and was funded by the Ministry of Foreign Affairs, Denmark and the 
European Union.6  As you know, Dr. Aaby is renowned for studying and promoting 
vaccines in Africa with over 300 published studies.7  Dr. Aaby, among other things, in 1978, 
established and continues to direct the Bandim Health Project, a Health and Demographic 
Surveillance System site in Guinea-Bissau.8  In 2000, he was awarded the Novo Nordisk 
Prize, the most important Danish award within health research.9  In 2009, the Danish 
Ministry of Foreign Affairs selected Dr. Aaby as a leader in the fight against global poverty.10    

 
Instead of addressing the 2017 Study, your response points to a 2014 review by 

SAGE regarding the possible non-specific effect of DTP vaccine on all-cause mortality.  
The 2014 SAGE review pre-dates the 2017 Study by three years and at that time 
concluded, as stated in your letter, that “the available data neither excludes nor 
confirm[s] the possibility of beneficial or deleterious non-specific effects of DTP vaccines 
on all-cause mortality.”  Even though your letter does not cite or provide a copy of the 
2014 SAGE review, links to same are footnoted here.11  Dr. Aaby expressly created the 
2017 Study to address many of the weaknesses in prior DTP vaccine studies identified by 
the 2014 SAGE review.  By addressing the concerns raised by SAGE, the 2017 Study’s 
results should be considered highly reliable, providing clear evidence DTP vaccine is 
killing more children than it saves. 

 
The 2014 SAGE review identified 16 studies that compared death rates between 

children receiving DTP vaccine and children not receiving DTP vaccine.12  SAGE found 
that a “majority of studies indicated a negative effect of DTP,” meaning a majority of the 

                                                           
5 Ibid. 
6 Ibid. 
7 https://www.ncbi.nlm.nih.gov/pubmed/?term=PETER+AABY%5BAuthor+-+Full%5D  
8 https://www.bandim.org/ 
9 http://novonordiskfonden.dk/en/content/novo-nordisk-prize  
10 https://www.bandim.org/press 
11 http://www.who.int/immunization/sage/meetings/2014/april/1_NSE_Backgroundpaper_final.pdf; 
http://www.who.int/immunization/sage/meetings/2014/april/3_NSE_Epidemiology_review_Report_to_S
AGE_14_Mar_FINAL.pdf 
12 Ibid. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=PETER+AABY%5BAuthor+-+Full%5D
https://www.bandim.org/
http://novonordiskfonden.dk/en/content/novo-nordisk-prize
https://www.bandim.org/press
http://www.who.int/immunization/sage/meetings/2014/april/1_NSE_Backgroundpaper_final.pdf
http://www.who.int/immunization/sage/meetings/2014/april/1_NSE_Backgroundpaper_final.pdf
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studies SAGE reviewed found that DTP vaccine killed more children than it saved.13  For 
example, one study found that children receiving DTP vaccine were between 154% and 
1,219% more likely to die than those that did not receive DTP vaccine. 14  SAGE, however, 
chose to give virtually no weight to these studies, despite their being conducted by WHO 
respected vaccine experts, because SAGE stated: (i) these studies were not “randomized” 
(i.e., children were not randomly assigned to either receive or not receive DTP vaccine, 
hence potentially introducing bias15), (ii) “OPV [Oral Polio Vaccine] was administered 
concomitantly with DTP in most included studies” and hence it “was not possible to 
separate any possible effects of DTP from OPV in the available studies,” and (iii) these 
studies were often conducted in communities with existing “herd immunity,” which 
could have introduced further bias.16   

 
Dr. Aaby designed the 2017 Study to address these three issues. 17  It rectified the 

“randomized” issue by comparing children vaccinated solely based on birthdates, thereby 
creating a random grouping. 18  It corrected the “OPV with DTP” issue by comparing 
children with no vaccines and those only receiving DTP. 19  And it addressed the “herd 
immunity” issue by looking at death rates at the time of the introduction of DTP 
vaccination. 20  As explained in the introduction to the 2017 Study:  

 
WHO's Strategic Advisory Group of Experts on Immunization 
(SAGE) recently reviewed the potential NSEs [Non-Specific 
Effects] of … diphtheria-tetanus-pertussis (DTP) … and 
recommended further research (Higgins et al., 2014; Strategic 
Advisory Group of experts on Immunization, 2014). 
 
Though protective against the target diseases, DTP may 
increase susceptibility to unrelated infections (Aaby et al., 
2003b, 2004a, 2012) (Appendix A). The SAGE review noticed 
that the majority of studies found a detrimental effect of DTP 

                                                           
13 Ibid. 
14 Ibid. 
15 For example, unvaccinated children often do not receive vaccines because they are very frail, 
malnourished or sick, and hence more likely to die irrespective of vaccination, hence the unvaccinated 
group is often sicker than the vaccinated group, thus making the vaccine appear safer.  By randomly 
picking which children receive or do not receive DTP vaccine, a researcher can avoid this type of bias. 
16 See footnote 11.  
17 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf 
18 Ibid. 
19 Ibid. 
20 Ibid. 

http://www.who.int/immunization/sage/meetings/2014/april/1_NSE_Backgroundpaper_final.pdf
http://www.who.int/immunization/sage/meetings/2014/april/1_NSE_Backgroundpaper_final.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
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(Higgins et al., 2014). However, SAGE considered the evidence 
inconsistent because two studies reported beneficial effects 
(Higgins et al., 2014) and that most studies underestimated the 
benefit of DTP because studies were conducted in situations 
with herd immunity. Furthermore, all studies gave DTP and 
OPV together, making it impossible to separate effects of DTP 
and OPV (SAGE non-specific effects of vaccines Working 
Group, 2014).  
 
On the other hand, the “unvaccinated” children in these 
studies have usually been frail children too sick or malnourish 
to get vaccinated, and the studies may therefore have 
underestimated the negative effect of DTP. We therefore 
examined what happened when DTP and OPV were first 
introduced, but not always given together, in 1981–1983 in the 
capital of Guinea-Bissau. In this situation the children were 
allocated by birthday to receive vaccines early or late and the 
“unvaccinated” were therefore not frail children. 21 

  
 The 2017 Study also explains why it is the best study and evidence that modern 
science will likely obtain to determine whether DTP vaccine kills more children than it 
saves: 
 

The recently published SAGE review called for randomized 
trials of DTP (Higgins et al., 2014). However, at the same time 
the IVIR-AC committee [Immunization and Vaccines Related 
Implementation Research Advisory Committee] to which 
SAGE delegated the follow-up studies of the NSEs [Non-
Specific Effects] of vaccines has indicated that it will not be 
possible to examine the effect of DTP in an unbiased way. If 
that decision by IVIR-AC remains unchallenged, the present 
study [the 2017 Study] may remain the closest we will ever 
come to a RCT [Randomized Controlled Trial] of the NSEs of 
DTP. 22 

 
The 2017 Study therefore represents the closest and best data UNICEF is likely ever going 
to have regarding whether DTP kills more children than it saves.  And as a reminder, this 

                                                           
21 Ibid. 
22 Ibid. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
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study found that children receiving DTP in the first six months of life died at ten times the 
rate of those children that received no vaccines in the first six months of life. 23  And it 
concluded that “All currently available evidence suggests that DTP vaccine may kill more 
children from other causes than it saves from diphtheria, tetanus or pertussis.” 24 

 
Your letter states that the “wellbeing of children, . . . is central to the mandate of 

UNICEF and we do not compromise in any way in fulfilling this mandate.”  If so, the 
2017 Study shows why DTP vaccine presents a danger to the “wellbeing of children” 
receiving it and UNICEF’s mandate dictates that you should, at least, pause supporting  
the use of DTP vaccine until UNICEF has evidence  to demonstrate children receiving the 
vaccine do not die at a greater rate than children not receiving this vaccine. 

 
B. UNICEF Should Join Every Developed Nation in Stopping Use of DTP Vaccine 

 
There is a lesson in the fact that every single developed country in the world has 

long-ago phased out using DTP vaccine.25  The following are just a few examples of the 
nations that have ceased all use of the DTP vaccine, and the year in which they were 
phased out: 

 
x Japan in 1981 
x South Korea in 1989 
x New Zealand in 1994 
x Sweden in 1996 

x Australia in 1996 
x United States in 1997  
x Canada in 1998 
x China in 2008 

 
Yet, UNICEF continues to promote and distribute this vaccine to developing countries.26  
Given the findings of the 2017 study, UNICEF’s continued use of DTP vaccine, in the face 
of developed nations’ shunning of this vaccine, is very troubling.   
 
C. Industrial and Financial Considerations Should Not Stand in the Way of 

Protecting Children from Harm 
 
We understand that UNICEF has declared that a “healthy industry is vital to ensure 

uninterrupted and sustainable supply of vaccines” and has extensive financial 
arrangements and a “long standing relationship with” pharmaceutical companies 

                                                           
23 Ibid. 
24 Ibid. 
25 http://www.who.int/immunization/monitoring_surveillance/data/en/ 
26 Ibid. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5360569/pdf/main.pdf
http://www.who.int/immunization/monitoring_surveillance/data/en/
http://www.who.int/immunization/monitoring_surveillance/data/en/
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producing vaccines.27  Indeed, in 2016 alone, UNICEF purchased over $1.6 billion dollars 
of vaccine products from these companies and spent an equally significant sum paying 
companies for their distribution, in total amounting to over a third of UNICEF’s budget.28    
We nonetheless are sure that these political and economic considerations will not cloud 
UNICEF’s judgment when evaluating its clear moral and ethical duty to protect children 
from death from DTP vaccine.    

 
D. Continued Use of DTP Vaccine Raises Issues Regarding the Basic Human Right 

of Informed Consent 
 
Also, previously noted, distributing and administering the DTP vaccine without 

disclosing the dangers of DTP vaccine, as found in the 2017 Study, and that all developed 
countries have phased out DTP vaccine, would violate the Nuremberg Code, which 
provides:  

 
“The voluntary consent of the human subject is absolutely 
essential.  This means that the person … should have 
sufficient knowledge and comprehension of the elements of 
the subject matter involved, as to enable him to make an 
understanding and enlightened decision.”29   
 

The Nuremberg Code thus makes clear no human being should receive a medical 
procedure and/or product without informed consent.  Failing to, at least, advise parents 
about the increased risk of death from DTP vaccine prior to administering this vaccine to 
their child would violate this basic human right.   

 
As with our last letter, we again enclose a copy of the 2017 Study.  We suggest you 

review this study carefully.  You and every member of the UNICEF staff involved in the 
procurement, distribution and promotion of DTP vaccine should be aware of its findings, 
should receive a copy of the 2017 Study and of this correspondence.  Continued 
promotion and distribution of DTP vaccine without any evidence to refute the 2017 
Study’s unmistakable findings would violate various laws designed to protect children 
from harm.   

 

                                                           
27 https://www.unicef.org/supply/index_vaccines.html; https://www.unicef.org/supply/index_57476.html    
28 https://www.unicef.org/supply/index_vaccines.html 
29 https://history.nih.gov/research/downloads/nuremberg.pdf 

https://www.unicef.org/supply/index_vaccines.html
https://www.unicef.org/supply/index_vaccines.html
https://history.nih.gov/research/downloads/nuremberg.pdf
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In light of the 2017 Study, we believe an open and frank discussion within UNICEF 
regarding DTP vaccine will lead the organization to conclude that it must now join the 
developed world in ceasing to use DTP vaccine.  If UNICEF will not take immediate 
action on this issue, then the countries that are copied on this communication are 
encouraged to take domestic action based on the 2017 Study, which reflects what is likely 
the best evidence that can be produced with regard to whether DTP vaccine kills more 
children than it saves.   

 

 
 

 

cc:  See Appendix A (Countries Using DTP Vaccine) 
 
Enclosure:  Mogensen S.W., Andersen A., Rodrigues A., Benn C.S., Aaby P., The 

Introduction of Diphtheria-Tetanus-Pertussis and Oral Polio Vaccine Among Young 

Infants in an Urban African Community: A Natural Experiment, EBioMedicine. 
2017;17:192–198. 

 
 

 
      Very truly yours, 
       
   
 
      Del Bigtree 
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VIA FEDEX         
 
July 26, 2018 
 
UNICEF House 
Henrietta H. Fore, Executive Director 
Dr. Stefan Peterson, Associate Director, Health 
3 United Nations Plaza 
New York, NY 10017 
Telephone: (212) 326-7490 
Facsimile: (212) 326-7477 
 

Re: DTP Vaccine is Killing More Children Than it Saves 
 
Dear Ms. Fore and Dr. Peterson, 
 

Our opening letter of December 5, 2017 detailed the disturbing results of a rigorous and 
seminal study, published February 1, 2017, which again found that DTP vaccine1 is killing more 
children than it is saving (the “2017 Study”).   A copy of the 2017 Study is attached as Exhibit A 
and a copy of our opening letter of December 5, 2017 letter is attached as Exhibit B. 

 
 You responded to our opening letter on February 6, 2018, a copy of which is attached as 

Exhibit C.  We responded to this letter on March 15, 2018 noting that, amazingly, your response 
did not address the 2017 Study and that the information it did provide in fact supported the 
conclusion of the 2017 Study.  Hence, we urged UNICEF to quickly join all developed nations 
and cease administration of DTP vaccine.  A copy of our March 15, 2018 response letter is attached 
as Exhibit D.   

 
Despite the passage of over four months, UNICEF has failed to respond to our March 15, 

2018 letter and it has now been over eight months since we brought to your attention the fact that 
UNICEF is purchasing, distributing and widely promoting a vaccine for which, as is plain from 
our letter exchange, the best available evidence clearly demonstrates it is killing far more children 
than it is saving.   

 
As you are likely also already acutely aware, on the heels of our last letter, Dr. Aaby and 

his renown vaccine advocate colleagues published an article on March 19, 2018, in the  journal 
Frontiers in Publish Health, entitled Evidence of Increase in Mortality After the Introduction of 
Diphtheria–Tetanus–Pertussis Vaccine to Children Aged 6–35 Months in Guinea-Bissau: A Time 
for Reflection?  (the “2018 Study”).  A copy of this article is attached as Exhibit E. 

 

                                                           
1 “DTP vaccine” is also commonly referred to as “DTwP vaccine” or so-called “whole cell pertussis vaccine,” as 
opposed to “DTaP vaccine” or so-called “acellular pertussis vaccine.” 
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As you will recall, the 2017 Study found that babies younger than six months of age 
receiving DTP vaccine died at ten times the rate as babies in the same age range that did not receive 
any vaccines.  (Exhibit A.)  The 2018 Study looked at children between six and thirty-five months 
of age and compared DTP-vaccinated children that were generally healthier and had better 
nutritional status with non-DTP-vaccinated children who generally were unhealthier and had 
worse nutritional status.   (Exhibit E.)  The incredible result: 

 
Although having better nutritional status and being protected against 
three infections, 6-35 months old DTP-vaccinated children tended 
to have higher mortality than DTP-unvaccinated children.  All 
studies of the introduction of DTP have found increased overall 
mortality.   

 
(Exhibit E.)  The children in developing countries which still use DTP vaccine would be better 
served if  UNICEF and the WHO took the following advice from the 2018 Study: 
 

Given the threat from diphtheria, tetanus, and pertussis and the less-
effective acellular pertussis vaccine used in many countries, it is 
understandable that there has been reluctance in accepting that DTP 
could have negative effects for overall health in low-income 
countries. However, the studies from low-income countries have 
been consistent in showing deleterious effect of DTP.   …    
 
In the current global immunization system, the coverage for the third 
dose of DTP (DTP3) is used as the main performance indicator for 
national immunization programs. This will clearly lead to an 
emphasis on increasing the coverage for DTP3 more than the 
coverage for other vaccines. Given that all studies, including the 
present one, suggest that DTP is associated with increased female 
mortality, this is really an illogical position. We need to use program 
performance indicators which are positively associated with better 
child survival. 

 
(Exhibit E.)    
 

In our letter from March 2018, we stated that you and every member of the UNICEF staff 
involved in the procurement, distribution and promotion of DTP vaccine should be aware of the 
2017 Study’s findings as well as receive a copy of the 2017 Study and of our prior correspondence.  
We also asserted that continued promotion and distribution of DTP vaccine without any evidence 
to refute the 2017 Study’s unmistakable findings would violate various laws designed to protect 
children from harm.   
 
 It has now been over eight months since we provided you, on two occasions, a copy of the 
2017 Study.  Yet, despite your verbose response in February 2018, you have failed to provide even 
a single argument to contest the 2017 Study’s methodology or conclusions.  In fact, you have failed 
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to address this study altogether.  And you have also failed to indicate that UNICEF will, at the 
least, as required by the Nuremberg Code, assure that parents are being advised of the increased 
risk of death from DTP vaccine prior to administering this vaccine to their child.   
 
 Copies of this letter with all exhibits will be distributed directly to all members of UNICEF 
that we can identify that are involved in the purchase, distribution and promotion of DTP vaccine.  
For all UNICEF individuals receiving this letter, please take notice that your continued distribution 
of this for-profit product violates various laws, including various international human rights law.  
Furthermore, absent forthwith confirmation from UNICEF that it has either ceased distribution of 
DTP vaccine or has evidentiary support for why the 2017 Study and 2018 Study are incorrect, we 
intend to take appropriate remedial action, including referral to the International Criminal Court, 
against all individuals at UNICEF involved in continued purchase, distribution and promotion of 
a product that the best available evidence makes clear is killing far more children than it is saving.  
 

We also hereby repeat the call to all countries that are copied on this communication to 
take domestic actions based on the 2017 Study and 2018 Study to protect babies in their country 
from increased rates of death from a for-profit product that all developed countries have long ago 
ceased using due to its serious adverse reactions.   
 

 
 
 
cc:  See Appendix A (Countries Using DTP Vaccine) 
 
Enclosures 
 
 

 
      Very truly yours, 
       
   
 
      Del Bigtree 



 
 

APPENDIX 
 

Permanent Mission of Afghanistan to the 
United Nations 
H.E. Mr. Mahmoud Saikal 
Permanent Representative 
633 Third Avenue, 27th Floor 
New York, N.Y. 10017  
Phone: (212) 972-1212  
Email: info@afghanistan-un.org  
 
Permanent Mission of the Republic of 
Albania to the United Nations  
H.E. Ms. Besiana Kadare 
Permanent Representative 
320 East 79th Street 
New York, N.Y. 10075  
Phone: (212) 249-2059 
Email: mission.newyork@mfa.gov.al 
albania.un@albania-un.org  
 
Permanent Mission of Algeria to the United 
Nations  
H.E. Mr. Sabri Boukadoum 
Permanent Representative 
326 East 48th Street 
New York, N.Y. 10017  
Phone: (212) 750-1960 
Email: algeria@un.int 
 
Permanent Mission of the Republic of Angola 
to the United Nations  
H.E. Mr. Ismael Abraão Gaspar Martins  
Permanent Representative 
820 Second Avenue, 12th Floor  
New York, N.Y. 10017  
Phone: (212) 861-5656 
Email: themission@angolaun.org  
 
Permanent Mission of Antigua and Barbuda 
to the United Nations 
H.E. Mr. Walton Alfonso Webson 
Permanent Representative 
305 East 47th Street, 6th Floor 
New York, N.Y. 10017  
Phone: (212) 541-4117  
Email: unmission@abgov.org  
 
Permanent Mission of Argentina to the United 
Nations  
H.E. Mr. Martín García Moritán 
Permanent Representative 
One United Nations Plaza, 25th Floor 
New York, N.Y. 10017  
Phone: (212) 688-6300 
Email: enaun@mrecic.gov.ar  
 
Permanent Mission of the Republic of 
Armenia to the United Nations 
H.E. Mr. Zohrab Mnatsakanyan 
Permanent Representative 
119 East 36th Street 
New York, N.Y. 10016  
Phone: (212) 686-9079 
Email: armenia@un.int  
 
Permanent Mission of the Republic of 
Azerbaijan to the United Nations 
H.E. Mr. Yashar T. Aliyev 

Permanent Representative 
866 United Nations Plaza, Suite 560 New 
York, N.Y. 10017  
Phone: (212) 371-2559  
Email: azerbaijan@un.int  
 
Permanent Mission of the Commonwealth of 
the Bahamas to the United Nations 
H.E. Mr. Elliston Rahming 
Permanent Representative 
231 East 46th Street 
New York, N.Y. 10017  
Phone: (212) 421-6925  
Email: mission@bahamasny.com  
 
Permanent Mission of the Kingdom of 
Bahrain to the United Nations 
H.E. Mr. Jamal Fares Alrowaiei 
Permanent Representative 
866 Second Avenue, 14th and 15th Floors  
New York, N.Y. 10017  
Phone: (212) 223-6200 
Email: bahrain1@un.int 
 
Permanent Mission of the People’s Republic 
of Bangladesh to the United Nations 
H.E. Mr. Masud Bin Momen 
Permanent Representative 
820 Second Avenue, 4th Floor 
New York, N.Y. 10017  
Phone: (212) 867-3434  
Email: bangladesh@un.int; 
bdpmny@gmail.com; 
fsnypmbd@mofa.gov.bd; 
z.aynuzzaman@gmail.com  
 
Permanent Mission of Barbados to the United 
Nations  
H.E. Mr. Keith Hamilton Llewellyn Marshall  
Permanent Representative 
820 Second Avenue, 9th Floor 
New York, N.Y. 10017  
Phone: (212) 551-4300  
Email: prun@foreign.gov.bb;  
barbados@un.int  
 
Permanent Mission of the Republic of Belarus 
to the United Nations  
H.E. Mr. Andrei Dapkiunas 
Permanent Representative 
136 East 67th Street, 4th Floor 
New York, N.Y. 10065  
Phone: (212) 535-3420  
Email: usaun@mfa.gov.by  
 
Permanent Mission of Belize to the United 
Nations  
H.E. Ms. Lois Michele Young 
Permanent Representative 
675 Third Avenue, Suite 1911 
New York, N.Y. l00l7  
Phone: (212) 986-1240  
Email: blzun@belizemission.com 
blzun@aol.com  
 
Permanent Mission of the Republic of Benin 
to the United Nations 

H.E. Mr. Jean-Francis Régis Zinsou 
Permanent Representative  
125 East 38th Street 
New York, N.Y. 10016  
Phone: (212) 684-1339 
Email: beninewyork@gmail.com 
 
Permanent Mission of the Kingdom of Bhutan 
to the United Nations  
H.E. Mrs. Kunzang C. Namgyel 
Permanent Representative 
343 East 43rd Street 
New York, N.Y. 10017  
Phone: (212) 682-2268 
Email: bhutanmission@pmbny.bt 
 
Permanent Mission of the Plurinational State 
of Bolivia to the United Nations 
H.E. Mr. Sacha Sergio Llorentty Solíz 
Permanent Representative  
801 Second Avenue, 4th Floor, Suite 402 
New York, N.Y. 10017  
Phone: (212) 682-8132 
Email: missionboliviaun@gmail.com  
 
Permanent Mission of Bosnia and 
Herzegovina to the United Nations 
H.E. Mr. Miloš Vukašinović 
Permanent Representative  
420 Lexington Avenue, Suites 607 & 608 
New York, N.Y. 10170  
Phone: (212) 751-9015  
Email: bihun@mfa.gov.ba  
 
Permanent Mission of Botswana to the United 
Nations  
H.E. Mr. Charles Thembani Ntwaagae  
Permanent Representative  
154 East 46th Street 
New York, N.Y. 10017  
Phone: (212) 889-2277 
Email: botswana@un.int  
 
Permanent Mission of Brazil to the United 
Nations  
H.E. Mr. Antonio de Aguiar Patriota 
Permanent Representative  
747 Third Avenue, 9th Floor 
New York, N.Y. 10017-2803  
Phone: (212) 372-2600 
Email: Distri.delbrasonu@itamaraty.gov.br 
www.un.int/brazil  
 
Permanent Mission of Burkina Faso to the 
United Nations 
H.E. Mr. Yemdaogo Eric Tiare 
Permanent Representative  
633 Third Avenue, Suite 31A, 31st Floor  
New York, N.Y. 10017  
Phone: (212) 308-4720 
Email: bfapm@un.int 
 
Permanent Mission of the Republic of 
Burundi to the United Nations  
H.E. Mr. Albert Shingiro 
Permanent Representative  
336 East 45th Street, 12th Floor  



 
 

New York, N.Y. 10017  
Phone: (212) 499-0001 
Email: ambabunewyork@yahoo.fr  
 
Permanent Mission of the Republic of Cabo 
Verde to the United Nations  
H.E. Mr. Fernando Jorge Wahnon Ferreira  
Permanent Representative  
27 East 69th Street 
New York, N.Y. 10021  
Phone: (212) 472-0333 
Email: capeverde@un.int  
 
Permanent Mission of the Kingdom of 
Cambodia to the United Nations  
H.E. Mr. Ry Tuy 
Permanent Representative  
327 East 58th Street 
New York, N.Y. 10022  
Phone: (212) 336-0777 
Email: cambodia@un.int English  
 
Permanent Mission of the Republic of 
Cameroon to the United Nations  
H.E. Mr. Michel Tommo Monthe 
Permanent Representative  
22 East 73rd Street 
New York, N.Y. 10021  
Phone: (212) 794-2295 
Email: cameroon.mission@yahoo.com  
 
Permanent Mission of the Central African 
Republic to the United Nations 
H.E. Ms. Ambroisine Kpongo 
Permanent Representative  
866 United Nations Plaza, Suite 444 
New York, N.Y. 10017  
Phone: (646) 415-9122 
Email: repercaf.ny@gmail.com  
 
Permanent Mission of the Republic of Chad 
to the United Nations  
H.E. Mr. Mahamat Zene Cherif 
Permanent Representative  
129 East 36th Street 
New York, NY 10016  
(212) 986-0980 
Email: chadmission@gmail.com  
 
Permanent Mission of Chile to the United 
Nations  
H.E. Mr. Cristián Barros Melet 
Permanent Representative  
One Dag Hammarskjöld Plaza 885 Second 
Avenue, 40th Floor 
New York, N.Y. 10017  
Phone: (917) 322-6800  
Email: chile.un@minrel.gob.cl  
 
Permanent Mission of Colombia to the United 
Nations  
H.E. Ms. María Emma Mejía Vélez 
Permanent Representative  
140 East 57th Street, 5th Floor 
New York, N.Y. 10022  
Phone: (212) 355-7776  
Email: colombia@colombiaun.org  
 
Permanent Mission of the Union of the 
Comoros to the United Nations 

H.E. Mr. Mohamed Soilihi Soilih 
Permanent Representative  
866 United Nations Plaza, Suite 418 
New York, N.Y. 10017  
Phone: (212) 750-1637  
Email: comoros@un.int  
 
Permanent Mission of the Republic of the 
Congo to the United Nations  
H.E. Mr. Raymond Serge Balé 
Permanent Representative  
14 East 65th Street 
New York, N.Y. 10065  
Phone: (212) 744-7840 
Email: congo@un.int;  
mpcongo_onu@hotmail.com  
 
Permanent Mission of Côte d’Ivoire to the 
United Nations 
H.E. Mr. Claude Stanislas Bouah-Kamon 
Permanent Representative  
800 2nd Avenue, 5th Floor 
New York, N.Y. 10017  
Phone: (646) 649-5061 
Email: cotedivoiremission@yahoo.com 
 
Permanent Mission of Cuba to the United 
Nations  
H.E. Mr. Rodolfo Reyes Rodríguez 
Permanent Representative 315 Lexington 
Avenue 
New York, N.Y. 10016  
Phone: (212) 689-7215 
Email: cuba_onu@cubanmission.com  
 
Permanent Mission of the Democratic 
People’s Republic of Korea to the United 
Nations 
H.E. Mr. Ja Song Nam  
Permanent Representative  
820 Second Avenue, 13th Floor 
New York, N.Y. 10017  
Phone: (212) 972-3105 
Email: Dprk.un@verizon.net English  
 
Permanent Mission of the Democratic 
Republic of the Congo to the United 
Nations  
H.E. Mr. Ignace Gata Mavita wa Lufuta  
Permanent Representative  
866 United Nations Plaza, Suite 511 
New York, N.Y. 10017  
Phone: (212) 319-8061  
Email: missiondrc@gmail.com  
 
Permanent Mission of the Republic of 
Djibouti to the United Nations 
H.E. Mr. Mohamed Siad Doualeh 
Permanent Representative  
866 United Nations Plaza, Suite 4011  
New York, N.Y. 10017  
Phone: (212) 753-3163  
Email: djibouti@nyct.net 
 
Permanent Mission of the Commonwealth of 
Dominica to the United Nations 
H.E. Mrs. Loreen Ruth Bannis-Roberts  
Permanent Representative  
800 Second Avenue, Suite 400H 
New York, N.Y. 10017  

Phone: (212) 949-0853  
Email: domun@onecommonwealth.org; 
dominicaun@gmail.com  
 
Permanent Mission of the Dominican 
Republic to the United Nations 
H.E. Mr. Francisco Antonio Cortorreal  
Permanent Representative  
144 East 44th Street, 4th Floor 
New York, N.Y. 10017  
Phone: (212) 867-0833 
Email: drun@un.int 
 
Permanent Mission of Ecuador to the United 
Nations  
H.E. Mr. Horacio Sevilla Borja 
Permanent Representative  
866 United Nations Plaza, Room 516 
New York, N.Y. 10017  
Phone: (212) 935-1680 
Email: ecuador@un.int  
 
Permanent Mission of the Arab Republic of 
Egypt to the United Nations 
H.E. Mr. Amr Abdellatif Aboulatta 
Permanent Representative  
304 East 44th Street 
New York, N.Y. 10017  
Phone: (212) 503-0300  
Email: egypt@un.int;  
pr.egypt@un.int  
 
Permanent Mission of El Salvador to the 
United Nations 
H.E. Mr. Rubén Ignacio Zamora Rivas  
Permanent Representative  
46 Park Avenue 
New York, N.Y. 10016  
Phone: (212) 679-1616 
Email: elsalvador@un.int  
 
Permanent Mission of Equatorial Guinea to 
the United Nations 
H.E. Mr. Anatolio Ndong Mba 
Permanent Representative  
800 Second Avenue, Suite 305 
New York, N.Y. 10017  
Phone: (212) 223-2324  
Email: equatorialguineamission@yahoo.com 
 
Permanent Mission of Eritrea to the United 
Nations 
H.E. Mr. Girma Asmerom Tesfay 
Permanent Representative  
800 Second Avenue, 18th Floor  
New York, N.Y. 10017  
Phone: (212) 687-3390  
Email: general@eritrea-unmission.org  
 
Permanent Mission of the Federal Democratic 
Republic of Ethiopia to the United Nations  
H.E. Mr. Tekeda Alemu  
Permanent Representative  
866 Second Avenue, 3rd Floor 
New York, N.Y. 10017  
Phone: (212) 421-1830  
Email: ethiopia@un.int  
 
Permanent Mission of the Republic of Fiji to 
the United Nations 



 
 

H.E. Mr. Peter Thomson 
Permanent Representative  
801 Second Avenue, 10th Floor 
New York, N.Y. 10017  
Phone: (212) 687-4130  
Email: mission@fijiprun.org  
 
Permanent Mission of the Gabonese Republic 
to the United Nations 
H.E. Mr. Baudelaire Ndong Ella 
Permanent Representative  
18 East 41st Street, 9th Floor 
New York, N.Y. 10017  
Phone: (212) 686-9720  
Email: info@gabonunmission.com  
 
Permanent Mission of the Islamic Republic of 
the Gambia to the United Nations 
H.E. Mr. Mamadou Tangara 
Permanent Representative  
336 East 45th Street, 7th Floor 
New York, N.Y. 10017  
Phone: (212) 949-6640 
Email: gambia_un@hotmail.com  
 
Permanent Mission of Georgia to the United 
Nations 
H.E. Mr. Kaha Imnadze 
Permanent Representative  
One United Nations Plaza, 26th Floor  
New York, N.Y. 10017  
Phone: (212) 759-1949  
Email: geomission.un@mfa.gov.ge  
 
Permanent Mission of Ghana to the United 
Nations  
H.E. Mrs. Martha Ama Akyaa Pobee  
Permanent Representative  
19 East 47th Street 
New York, N.Y. 10017  
Phone: (212) 832-1300  
Email: ghanaperm@aol.com  
 
Permanent Mission of Grenada to the United 
Nations  
H.E. Ms. Keisha A. McGuire 
Permanent Representative  
800 Second Avenue, Suite 400K 
New York, N.Y. 10017  
Phone: (212) 599-0301 
Email: grenada@un.int  
 
Permanent Mission of Guatemala to the 
United Nations 
H.E. Mr. Jorge Skinner-Klée 
Permanent Representative  
57 Park Avenue 
New York, N.Y. 10016  
Phone: (212) 679-4760  
Email: guatemala@un.int; 
 onupnud@minex.gob.gt  
 

Permanent Mission of the Republic of Guinea 
to the United Nations  
H.E. Mr. Mamadi Touré 
Permanent Representative  
140 East 39th Street 
New York, N.Y. 10016  
Phone: (212) 687-8115  
Email: missionofguinea@aol.com  
 
Permanent Mission of the Republic of 
Guinea-Bissau to the United Nations  
H.E. Mr. João Soares Da Gama 
Permanent Representative  
336 East 45th Street, 13th Floor 
New York, N.Y. 10017  
Phone: (212) 896-8311  
Email: guinea-bissau@un.int;  
guinebissauonu@gmail.com  
 
Permanent Mission of the Republic of 
Guyana to the United Nations  
H.E. Mr. Rudolph Michael Ten-Pow 
Permanent Representative 801 Second 
Avenue, 5th Floor 
New York, N.Y. 10017  
Phone: (212) 573-5828,  
Email: guyana@un.int  
 
Permanent Mission of Haiti to the United 
Nations  
H.E. Mr. Denis Régis 
Permanent Representative  
815 Second Avenue, 6th Floor 
New York, N.Y. 10017  
Phone: (212) 370-4840  
Email: mphonu.newyork@diplomatie.ht  
 
Permanent Mission of Honduras to the United 
Nations  
H.E. Ms. Mary Elizabeth Flores 
Permanent Representative  
866 United Nations Plaza, Suite 417 
New York, N.Y. 10017  
Phone: (212) 752-3370 
Email: Ny.honduras@hnun.org  
 
Permanent Mission of India to the United 
Nations  
H.E. Mr. Syed Akbaruddin 
Permanent Representative  
235 East 43rd Street 
New York, N.Y. 10017  
Phone: (212) 490-9660 
Email: india@un.int 
 ind_general@indiaun.net  
 
Permanent Mission of the Republic of 
Indonesia to the United Nations 
H.E. Mr. Dian Triansyah Djani 
Permanent Representative  
325 East 38th Street 
New York, N.Y. 10016  
Phone: (212) 972-8333  
Email: ptri@indonesiamission-ny.org  
 

Permanent Mission of the Islamic Republic of 
Iran to the United Nations 
H.E. Mr. Gholamali Khoshroo 
Permanent Representative  
622 Third Avenue, 34th Floor 
New York, N.Y. 10017  
Phone: (212) 687-2020  
Email: iran@un.int  
 
Permanent Mission of the Republic of Iraq to 
the United Nations 
H.E. Mr. Mohamed Ali Alhakim 
Permanent Representative  
14 East 79th Street 
New York, N.Y. 10075  
Phone: (212) 737-4433 
Email: iraqny@un.int 
 
Permanent Mission of Israel to the United 
Nations  
H.E. Mr. Danny Danon 
Permanent Representative  
800 Second Avenue 
New York, N.Y. 10017  
Phone: (212) 499-5510  
Email: UNInfo@newyork.mfa.gov.il  
 
Permanent Mission of Jamaica to the United 
Nations  
H.E. Mr. E. Courtenay Rattray Permanent 
Representative  
767 Third Avenue, 9th Floor 
New York, N.Y. 10017  
Phone: (212) 935-7509  
Email: jamaica@un.int  
 
Permanent Mission of the Hashemite 
Kingdom of Jordan to the United Nations 
H.E Ms. Sima Sami Bahous 
Permanent Representative  
866 Second Avenue, 4th Floor 
New York, N.Y. 10017  
Phone: (212) 832-9553  
Email:  
missionun@jordanmissionun.com  
 
Permanent Mission of the Republic of Kenya 
to the United Nations 
H.E. Mr. Macharia Kamau Permanent 
Representative  
866 United Nations Plaza, Room 304 
New York, N.Y. 10017  
Phone: (212) 421-4740 
Email: info@kenyaun.org  
 
Permanent Mission of the Republic of 
Kiribati to the United Nations  
H.E. Mrs. Makurita Baaro 
Permanent Representative  
800 Second Avenue, Suite 400B  
New York, N.Y. 10017  
Phone: (212) 867-3310  
Email: Kimission.newyork@mfa.gov.ki 
 
Permanent Mission of the State of Kuwait to 
the United Nations  
H.E. Mr. Mansour Ayyad SH A Alotaibi  
Permanent Representative  
321 East 44th Street 
New York, N.Y. 10017  



 
 

Phone: (212) 973-4300 
Email: kuwait@kuwaitmissionun.org  
 
Permanent Mission of the Kyrgyz Republic to 
the United Nations 
H.E. Ms. Mirgul Moldoisaeva 
Permanent Representative  
866 United Nations Plaza, Suite 477 
New York, N.Y. 10017  
Phone: (212) 486-4214 
Email: kyrgyzstan@un.int  
 
Permanent Mission of the Lao People’s 
Democratic Republic to the United Nations 
H.E. Mr. Khiane Phansourivong 
Permanent Representative  
317 East 51st Street 
New York, N.Y. 10022  
Phone: (212) 832-2734 
Email: lao.pr.ny@gmail.com  
 
Permanent Mission of Lebanon to the United 
Nations  
H.E. Mr. Nawaf Salam 
Permanent Representative  
866 United Nations Plaza, Room 531-533 
New York, N.Y. 10017  
Phone: (212) 355-5460  
Email: contact@lebanonun.org  
 
Permanent Mission of the Kingdom of 
Lesotho to the United Nations  
H.E. Mr. Kelebone Maope 
Permanent Representative  
815 Second Avenue, 8th Floor 
New York, N.Y. 10017  
Phone: (212) 661-1690 
Email: lesothonewyork@gmail.com  
 
Permanent Mission of the Republic of Liberia 
to the United Nations 
H.E. Mr. Lewis G. Brown 
Permanent Representative  
866 United Nations Plaza, Suite 480 
New York, N.Y. 10017  
Phone: (212) 687-1033 
Email: 1035 Liberia@un.int  
 
Permanent Mission of the Republic of 
Madagascar to the United Nations  
H.E. Mr. Zina Andrianarivelo-Razafy 
Permanent Representative  
820 Second Avenue, Suite 800 
New York, N.Y. 10017  
Phone: (212) 986-9491 
Email: repermad@verizon.net  
 
Permanent Mission of the Republic of Malawi 
to the United Nations  
H.E. Mr. Necton D. Mhura 
Permanent Representative  
866 United Nations Plaza, Suite 486  
New York, N.Y. 10017  
Phone: (212) 317-8738 
Email: MalawiNewyork@aol.com;  
MalawiU@aol.com  
 
Permanent Mission of the Republic of 
Maldives to the United Nations  
H.E. Mr. Ahmed Sareer 

Permanent Representative  
801 Second Avenue, Suite 202  
New York, N.Y. 10017  
Phone: (212) 599-6194 
Email: info@maldivesmission.com  
 
Permanent Mission of the Republic of Mali to 
the United Nations 
H.E. Mr. Issa Konfourou 
Permanent Representative  
111 East 69th Street 
New York, N.Y. 10021  
Phone: (212) 737-4150 
Email: malionu@aol.com  
 
Permanent Mission of the Islamic Republic of 
Mauritania to the United Nations 
H.E. Mr. Mohamed Lemine El Haycen 
Permanent Representative  
116 East 38th Street 
New York, N.Y. 10016  
Phone: (212) 252-0113 
Email: mauritaniamission@gmail.com  
 
Permanent Mission of the Republic of 
Mauritius to the United Nations  
H.E. Mr. Jagdish Dharamchand Koonjul 
Permanent Representative  
211 East 43rd St., 22nd Floor 
New York, N.Y. 10017  
Phone: (212) 949-0190 
Email: mauritius@un.int  
 
Permanent Mission of Mexico to the United 
Nations  
H.E. Mr. Juan José Gómez Camacho 
Permanent Representative  
Two United Nations Plaza, 28th Floor 
New York, N.Y. 10017  
Phone: (212) 752-0220  
Email: onuusr1@sre.gob.mx  
 
Permanent Mission of Mongolia to the United 
Nations 
H.E. Mr. Sukhbold Sukhee 
Permanent Representative  
6 East 77th Street 
New York, N.Y. 10075  
Phone: (212) 861-9460 
Email: mongolianmission@twcmetrobiz.com 
 
Permanent Mission of the Kingdom of 
Morocco to the United Nations  
H.E. Mr. Omar Hilale  
Permanent Representative  
866 Second Avenue, 6th and 7th Floors  
New York, N.Y. 10017  
Phone: (212) 421-1580  
Email: morocco.un@maec.gov.ma  
 
Permanent Mission of the Republic of the 
Union of Myanmar to the United Nations 
H.E. Mr. Hau Do Suan 
Permanent Representative  
10 East 77th Street 
New York, N.Y. 10075  
Phone: (212) 744-1271 
Email: myanmarmission@verizon.net 
 

Permanent Mission of the Republic of 
Namibia to the United Nations  
H.E. Mr. Wilfried I. Emvula 
Permanent Representative  
135 East 36th Street 
New York, N.Y. 10016  
Phone: (646) 627-8670 
Email: namibia@un.int 
 
Permanent Mission of the Republic of Nauru 
to the United Nations 
H.E. Ms. Marlene Moses  
Permanent Representative  
801 Second Avenue, Third Floor  
New York, N.Y. 10017  
Phone: (212) 937-0074  
Email: nauru@un.int 
nauru@onecommonwealth.org  
 
Permanent Mission of the Federal Democratic 
Republic of Nepal to the United Nations 
H.E. Mr. Durga Prasad Bhattarai 
Permanent Representative  
820 Second Avenue, Suite 17B (17th Floor)  
New York, N.Y. 10017  
Phone: (212) 370-3988 
Email: nepal@un.int; 
nepalmissionusa@gmail.com  
 
Permanent Mission of Nicaragua to the 
United Nations 
H.E. Mrs. María Rubiales de Chamorro  
Permanent Representative  
820 Second Avenue, 8th Floor  
New York, N.Y. 10017  
Phone: (212) 490-7997 
Email: nicaragua@un.int  
 
Permanent Mission of the Republic of Niger 
to the United Nations 
H.E. Mr. Abdallah Wafy 
Permanent Representative  
417 East 50th Street 
New York, N.Y. 10022  
Phone: (212) 421-3260 
Email: nigermission@ymail.com  
 
Permanent Mission of Nigeria to the United 
Nations  
828 Second Avenue 
New York, N.Y. 10017  
Email: permny@nigeriaunmission.org 
 
Permanent Mission of the Sultanate of Oman 
to the United Nations 
H.E. Mr. Khalifa Ali Issa Al Harthy  
Permanent Representative  
3 Dag Hammarskjöld Plaza 
305 East 47th Street, 12th Floor  
New York, N.Y. 10017  
Phone: (212) 355-3505  
Email: oman@un.int  
 



 
 

Permanent Mission of Pakistan to the United 
Nations Pakistan House 
H.E. Ms. Maleeha Lodhi 
Permanent Representative  
8 East 65th Street 
New York, N.Y. 10065  
Phone: (212) 879-8600 
Email: pakistan@un.int 
 
Permanent Mission of Panama to the United 
Nations  
H.E. Ms. Laura Elena Flores Herrera 
Permanent Representative  
866 United Nations Plaza, Suite 4030 
New York, N.Y. 10017  
Phone: (212) 421-5420 
Email: emb@panama-un.org  
 
Permanent Mission of the Independent State 
of Papua New Guinea to the United Nations  
H.E. Mr. Max Hufanen Rai 
Permanent Representative  
201 East 42nd Street, Suite 2411 
New York, N.Y. 10017  
Phone: (212) 557-5001  
Email: pngun@pngmission.org  
 
Permanent Mission of Paraguay to the United 
Nations  
801 Second Avenue, 15th Floor, Suite 1501  
New York, N.Y. 10017  
Phone: (212) 687-3490 
Email: paraguay@un.int  
 
Permanent Mission of Peru to the United 
Nations  
H.E. Mr. Gustavo Meza-Cuadra Permanent 
Representative  
820 Second Avenue, Suite 1600 
New York, N.Y. 10017  
Phone: (212) 687-3336 
Email: onuper@unperu.org  
 
Permanent Mission of the Republic of the 
Philippines to the United Nations  
H.E. Ms. Lourdes Ortiz Yparraguirre 
Permanent Representative  
556 Fifth Avenue, 5th Floor 
New York, N.Y. 10036  
Phone: (212) 764-1300  
Email: newyorkpm@gmail.com  
 
Permanent Mission of the Republic of Poland 
to the United Nations  
H.E. Mr. Bogusław Winid 
Permanent Representative  
750 Third Avenue, 30th Floor 
New York, N.Y. 10017  
Phone: (212) 744-2506  
Email: poland.un@msz.gov.pl  
 
Permanent Mission of the State of Qatar to 
the United Nations 
H.E. Ms. Alya Ahmed Saif Al-Thani 
Permanent Representative  
809 United Nations Plaza, 4th Floor  
New York, N.Y. 10017  
Phone: (212) 486-9335 
Email: pmun@mofa.gov.qa  
 

Permanent Mission of the Republic of 
Moldova to the United Nations  
H.E. Mr. Vlad Lupan 
Permanent Representative  
35 East 29th Street 
New York, N.Y. 10016  
Phone: (212) 447-1867  
Email: unmoldova@aol.com  
 
Permanent Mission of the Russian Federation 
to the United Nations 
H.E. Mr. Vitaly I. Churkin 
Permanent Representative  
136 East 67th Street 
New York, N.Y. 10065  
Phone: (212) 861-4900,  
Email: press@russiaun.ru  
 
Permanent Mission of the Republic of 
Rwanda to the United Nations  
124 East 39th Street 
New York, N.Y. 10016  
Phone: (212) 679-9010  
Email: ambanewyork@minaffet.gov.rw 
ambanewyork@gmail.com  
 
Permanent Mission of Saint Kitts and Nevis 
to the United Nations 
H.E. Mr. Sam Terence Condor 
Permanent Representative  
414 East 75th Street, 5th Floor 
New York, N.Y. 10021  
Phone: (212) 535-1234  
Email: sknmission@aol.com  
 
Permanent Mission of Saint Lucia to the 
United Nations 
H.E. Ms. Menissa Rambally 
Permanent Representative  
800 Second Avenue, 5th Floor  
New York, N.Y. 10017  
Phone: (212) 697-9360 
Email: info@stluciamission.org  
 
Permanent Mission of Saint Vincent and the 
Grenadines to the United Nations  
H.E. Ms. Inga Rhonda King 
Permanent Representative  
800 Second Avenue, Suite 400F 
New York, N.Y. 10017  
Phone: (212) 599-0950 
Email: mission@svg-un.org; 
svgmission@gmail.com  
 
Permanent Mission of the Independent State 
of Samoa to the United Nations 
H.E. Mr. Ali’ioaiga Feturi Elisaia 
Permanent Representative  
800 Second Avenue, Suite 400J 
New York, N.Y. 10017  
Phone: (212) 599-6196  
Email: office@samoanymission.ws  
 
Permanent Mission of Sao Tome and Principe 
to the United Nations 
H.E. Mr. Carlos Filomeno Agostinho das 
Neves  
Permanent Representative  
675 Third Avenue, Suite 1807 
New York, NY 10017  

Phone: (212) 651-8116  
Email: rdstppmun@gmail.com  
 
Permanent Mission of the Republic of 
Senegal to the United Nations  
H.E. Mr. Fodé Seck 
Permanent Representative  
229 East 44th Street 
New York, N.Y. 10017  
Phone: (212) 517-9030 
Email: senegal.mission@yahoo.fr  
 
Permanent Mission of the Republic of 
Seychelles to the United Nations  
H.E. Ms. Marie-Louise Potter 
Permanent Representative  
800 Second Avenue, Suite 400G  
New York, N.Y. 10017  
Phone: (212) 972-1785  
Email: seychelles@un.in,  
seychellesmissionun@gmail.com  
 
Permanent Mission of the Republic of Sierra 
Leone to the United Nations  
H.E. Mr. Vandi Chidi Minah 
Permanent Representative 
245 East 49th Street  
New York, N.Y. 10017  
Phone: (212) 688-1656  
Email: sierraleone@un.int  
 
Permanent Mission of Solomon Islands to the 
United Nations 
800 Second Avenue, Suite 400L 
New York, N.Y. 10017-4709  
Phone: (212) 599-6192 
Email: simun@solomons.com  
 
Permanent Mission of the Federal Republic of 
Somalia to the United Nations 
425 East 61st Street, Suite 702 
New York, N.Y. 10065  
Phone: (212) 688-9410 
Email: somalia@un.int  
 
Permanent Mission of the Republic of South 
Sudan to the United Nations  
H.E. Mr. Akuei Bona Malwal 
Permanent Representative  
336 East 45th Street, 5th Floor 
New York, N.Y. 10017  
Phone: (212) 937-7977  
Email: info@rssun-nyc.org  
 
Permanent Mission of the Democratic 
Socialist Republic of Sri Lanka to the United 
Nations  
H.E. Mr. Amrith Rohan Perera 
Permanent Representative  
820 Second Avenue, 2nd Floor 
New York, N.Y. 10017  
Phone: (212) 986-7040  
Email: mail@slmission.com  
 
Permanent Mission of the Republic of the 
Sudan to the United Nations  
H.E. Mr. Omer Dahab Fadl Mohamed 
Permanent Representative  
305 East 47th Street 3  



 
 

Dag Hammarskjöld Plaza, 4th Floor New 
York, N.Y. 10017  
Phone: (212) 573-6033  
Email: sudan@sudanmission.org  
 
Permanent Mission of the Republic of 
Suriname to the United Nations  
866 United Nations Plaza, Suite 320  
New York, N.Y. 10017-1822  
Phone: (212) 826-0660 
Email: uriname@un.int 
 
Permanent Mission of the Kingdom of 
Swaziland to the United Nations  
H.E. Mr. Zwelethu Mnisi 
Permanent Representative  
408 East 50th Street 
New York, N.Y. 10022  
Phone: (212) 371-8910 
Email: swaziland@un.int;  
swazinymission@yahoo.com  
 
Permanent Mission of the Syrian Arab 
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Exhibit G 



 
UNICEF House  
Dr. Anthony Lake  
Executive Director  
3 United Nations Plaza  
New York, NY 10017  
Telephone: +1(212)3267490  
 

Dear Dr. Lake, 

Please find enclosed an expert report by Peter C. Gøtzsche, Professor, DrMedSci, MSc on 
the effect of the DTP vaccine on total mortality in low-income countries. Gøtzsche analyzed the 

-specific effects of BCG, DTP, and measles related 
vaccines. He then conducted a review of the literature and analyzed any studies published after the 
WHO report which assessed the effect of DTP vaccine on total mortality. According to the 

increases total mortality in low-income countries  1

This echoes the conclusion by Peter Aaby the scientist credited for the discovery of non-
specific effects of vaccines - 
kill more children from other causes than it saves from diphtheria, tetanus or pertussis. Though a 
vaccine protects children against the target disease it may simultaneously increase susceptibility 

2 
of mortality between children receiving DTP and those that are unvaccinated, found that children 
vaccinated with DTP were 10 times more likely to die in the first 6 months of life than the 
unvaccinated.2   

As a leading agency for vaccine procurement, UNICEF plays a vital role in increasing the 
bal 

Vaccine Action Plan (GVAP). Among other targets, the GVAP calls for nations to reach 90 percent 
or greater coverage of the DTP3 vaccine.3 is a 
counterproductive strategy to reduce child mortality rates in low-income countries. 

The Vaccine Science Foundation proudly 
worldwide. For this reason, the Vaccine Science Foundation urges you to read the expert report 
Effect of DTP Vaccines on Mortality in Children in Low-Income Countries, to ensure that UNICEF 
can productively engage in its goal of reducing child mortality.  



 

 

2 

The Vaccine Science Foundation respectfully requests that UNICEF explain whether it accepts 
the conclusion of the attached expert report. If it does, please explain the actions it intends to take.  
If it does not, please explain the basis for rejecting the conclusion of this report. The Vaccine 
Science Foundation welcomes publishing on its website any evidence or response that UNICEF 
believes is relevant to addressing the concern raised by the enclosed expert report, and any actions 
it intends given the findings in this report.  

Please send a response to info@vaccinescience.org within sixty days so that the Vaccine 
Science Foundation can post it publicly on the vaccinescience.org website next to the paper Effect 
of DTP Vaccines on Mortality in Children in Low-Income Countries. 

We look forward to hearing from you. 

Vaccine Science Foundation 
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