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Background:
Paediatric
Tuberculosis
(TB) is rapidly becoming a major public
health concern among the urban poor.
Though contacts' tracing and Isoniazid
Prophylaxis Therapy (lPT) is an effective
prevention
strategy, its benefits have
not been realized in many resource poor
settings. Barriers to its uptake have not
been fully elucidated.
Objectives:
To evaluate the challenges
that fraught the implementation of' contact
tracing and IPT, as a TB prevention
strategy in children in household contact
with adults with TB from informal
settlements in Nairobi, Kenya.
Metbodology: A prospective longitudinal
multicenter
cohort study was done,
where 366 recently diagnosed TB smear
positive source cases were asked to enroll
their child contacts for IPT. Consent was
sought. Structured standard questionnaire
was used to get information on source
case TB treatment, socio-demographics,
TB knowledge and perceptions. Baseline
screening was done to exclude those
with TB and/or other chronic illnesses.
Contacts were then put on daily isoniazid
for 6 months and followed up monthly for
one year for new TB disease. Adherence,
safety and challenges were monitored.
Focused
group discussions
and key
informant interviews were used to provide
secondary data.
Results:
All the 366 source cases
interviewed were on first line anti- TB
treatment. IPT acceptability was 87.3%. A
total of 428 child contacts were screened, but
14(3.2%) had TB disease hence excluded.
Compliance rates were 93% (95% CI
90.1 - 96.2%) and 85% (95% CI 80.2%88%) after 1'1and 6th months respectively.
Challenges
reported
included;
side
effects in 22%, programmatic concerns
in 86%, drug related issues in 70.1 %,
and various health system challenges.
The leading programmatic challenge was
too many hospital visits (65.2%) and the
drug related challenge was difficulty in
administering tablets to children (44.3%).
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IPT completion rate was 368 out of 414
(88.8%). By endpoint, IPT failure was
documented in 6( 1.6%), hence the relative
risk of new TB disease in contacts on IPT
was 0.49 (95% CI 0.21 -0.86).
Conclusion: IPTwas an effective and safe
child TB prevention strategy in informal
settlements,
but it's
implementation
had been hampered by relatively low
acceptability,
sub-optimal
adherence,
programmatic
challenges,
and
high
defaulting rates and by limited benefits
realized.
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Introduction
Paediatric
tuberculosis
is
rapidly
becoming a public health concern in
sub-Saharan Africa, as more children are
gettingexposedata
very young age [1]. The
urban poor populations living in informal
settlements
have
disproportionately
higher incidences
of childhood
TB,
compared to adult TB cases [2]. Sixty
percent of child TB exposures occur
in their households.
Infected children
experience rapid disease progression and
severe forms of disease, hence poorer
outcomes [3]. While developed countries
have embraced
'contact
tracing and
Isoniazid
Prophylactic
Therapy (IPT)
as a child TB prevention strategy, most
developing countries have focused on
BCG vaccination, whose effects remain
marginal. Several studies have reported
IPT to be efficacious in reducing TB risk
in children; including two Randomized
Controlled Trials (RCT) evaluating IPT
benefit in children in developed and
resource poor settings [4,5]. However, one
South African study on primary IPT use,
reported no IPT benefits in the vulnerable
young
population
of HIV exposed
children
[6]. Though
recommended
by World Health Organization and the
International Union Against Tuberculosis
(lUAT) as an effective prevention strategy,
it has not been fully embraced in many
resource poor countries hence minimal
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benefits realized. Postulated barriers to its uptake have
ranged from wrong perceptions, cost issues, feasibility
concerns, and safety concerns among others. The study
was conducted to evaluate the challenges that fraught the
'contact tracing and IPT' as a TB prevention strategy in
child household contacts of adults with TB from informal
settlements in Nairobi, Kenya.

13- 62 years. Male to female ratio was 1:1.The source case
was a parent in 74.7% cases, 96% were from poor social
backgrounds, 83.4% had below secondary school level of
education and 64.1% lived in single rooms. The source
shared sleeping room with contact in 80.9% and 85.5%
used smoky cooking fuels such as charcoal, kerosene and
firewood. At least 39 (10.9%) of households had more
than one TB source case in the preceding 3 months. The
time spent at home per day was higher for female source
cases (mean 16.7 hrs) compared to the males (12.5 hrs).
Regarding their TB knowledge, 261(70.9%) had above
average knowledge of TB causation, 119(32.5%) had
good knowledge of risks factors for TB transmission to
children, while 200(54.3%) had good knowledge ofTBI
HfV relationship. The acceptability oflPT was 320 out of
366 (87.3%) eligible source cases.
Contact characteristics: A total of 428 contacts were
screened, but 14 (3.2%) had TB disease at baseline, hence
excluded. Only 368 (88.8%) contacts started on IPT
completed the 1year follow up; of whom 6.3% were mv
positive. Their mean age was 21.4 months, and 56.5%
were aged below 2 years. The male to female ratio was
1:1,41.8% were first borne, 2.7% had low birth weights
and 46.2% were breastfeeding. Growth faltering was
observed on growth charts of 50 (l3.6%) at enrollment.
Small number of contacts (1.6%) of the contacts on
IPT developed TB disease during the one year follow-up
period in which the relative risk of developing TB disease
in contacts on isoniazid was 0.49 (95% CI 0.23- 0.86).
Only 4 factors; weight faltering (P=0.023), occurrence
ofTB suggestive symptoms at baseline (P= 0.019), HfV
PCR positivity (P= 0.019) and a positive TST at baseline
(P= 0.005) predicted occurrence ofIPT failure (Table 1).

Materials and Methods
This was a multicenter, prospective, longitudinal cohort
-study at three informal settlements, namely; Kayole,
Dandora and Mukuru in Nairobi, Kenya. The three
health facilities selected offered level two health care
services. Subjects' enrollment started from December
2011 to December 2012, but follow up continued until
July 20l3. Recently diagnosed TB smear- positive
adults were requested to enroll their child contacts to
the contacts' clinic. Consent was sought from parent or
legal guardian. Pretested structured questionnaires were
used to get information about their TB treatment, sociodemographics, TB knowledge and attitudes. Contacts
underwent baseline clinical evaluations to exclude TB
disease by use of clinical algorithms. Confirmatory
Polymerase Chain Reaction test (PCR) for HfV RNA and
liver enzymes assays were also done. Further evaluations
were done whenever indicated. Contacts with TB disease
or other chronic illnesses were excluded. Contacts were
then put on daily isoniazid for 6 months and followed up
monthly for 1 year for new TB infection, and monitored
for adherence, based on pill counts returned and caregiver
or by self reports. Adverse events were reported by the
caregiver and/or self report and by liver enzyme assays.
At every visit, caregivers were given an opportunity
to discuss any challenges encountered. Compliance
:::: 90% was considered sub-optimal. Focused- group
discussions and key informant interviews were done to
provide secondary data. Approvals were obtained from
the National Council of Science and Technology, The
Division of Leprosy, TB, and Lung Disease (DLTLD)
and the facility in-charges. Ethical approval was obtained
from Kenyatta University Ethics Review Committee.
Data collected was coded, entered and analyzed
using Statistical software; SPSS version 19.1. Contacts
and source characteristics are presented as frequencies,
percentages, means and ratios. Challenges reported are
described as percentages. Associations were established
by the odds ratio or relative risk. Cross tabulations
were done; inferential statistics (P-value, confidence
intervals) were used to compare case characteristics and
compliance with IPT outcomes. Statistical significance
level was fixed at P< 0.005.

Table 1: Table of baseline characteristics of contacts on
IPT (n=368)

TB suggestive
symptoms

present

34.2

HIVRNAPCR
TST reaction

Positive
Positive

6.3
20.6

Gender
Birth order

Birth weight

Morbidity patterns
Breastfeeding
Weaning age
BCG vaccination

Results
Source case characteristics: Table 1 shows the baseline
characteristics of the source and the contacts. All source
cases were on first line anti-TB treatment, but 7.1% were
re-treatment cases. Their mean age was 26.7 years, range
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::s24 months
> 24 months
Male
Female
1't
2nd
3rd and above
< 2500g
2500 -4000g
> 4000g
Out-patient visits
Previous admission
Exclusive breastfeeding
Currently breastfeeding
<4 months
4- 6months
Given at birth
Absent scar

(%)
56.5
43.5
51.1
48.9
41.8
34.2
23.9
2.7
85.9
11.1
13.6
11.1
12.0
34.2
33.4
53.5
95.7
23.6

Characteristics
Contact's age
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The programmatic challenges to IPT uptake: Although
TB drugs collection for both the source and contact(s)
coincided, 240 (65.2%) complained that there were too
many hospital visits (Table 2). Isoniazid was provided
for free but, 108 (29.3%) of the sources decried the
'real treatment costs', especially transport costs to the
health center, which was not being met by the program.
A number of patients (22.8%) requested for bus fare to
enable them come for follow up visits. Several caretakers
(21.2%) complained about man hours lost coming to the
facility, which interfered with their daily livelihoods.
A few (2.5%) reported that the illness had caused them
to change jobs or even lose their jobs due to frequent
absenteeism. Some requested for incentives such as child
food, or subsistence money to come to the center, as they
had to put on hold their routine sources of livelihood.
(One site had to introduce provision of a packet of milk
to the child during every visit especially during the
intensive phase, in order to improve adherence). There
were concerns of crowding at the contacts' clinics with
TB infected adults. Stocks running out were reported
by 213 (57.9%) especially during weekend and public
holidays. This was occasioned by failure in the supply
from the district drug stores. Disruption caused by abrupt
changes in appointment schedules, sometimes without
notice and changes of clinic venue due to limited space
available at the facility was reported by 4.5%, and 2.8%,
of the patients respectively. Staff indifference to their
plight and poor public relations were reported by only a
small number of patients (2.6%).
Table 2: Table of programmatic and drug related

challenges reported (n=369)
Challenge
Programmatic
challenges

(%)

Too many hospital visits

65.2

Uncommitted staff
Long stay at facility

14.7
21.2

Duration too long

48.4
6.3

Too many drugs for child
Stocks ran out

57.9
29.3

Lack of enablers
Need for incentives

5.8

Other
Drug related
challenges

Administration of tablets

2.9
44.3

Bad taste

8.9

Difficulty establishing dose

13.0

Side effects

22.2

Child refused

24.1

Child vomits

9.7

Other

9.0

Drug related challenges

influencing

IPT uptake:

A

total of 163(44.3%) caretakers expressed difficulties in
administering tablets to children, as most of them did
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not know the right way to crush the tablet for the child
(Table 2). Difficulty in determining dose, especially for
children aged less than 1Okgwas reported in 13.0% cases.
The tablets provided were not scored, and this posed a
challenge whenever there was need to break the tablet, as
the tablet crumbled on attempt to crush it. Although the
tablet was not bitter, at least 8.9% of caretakers reported
that their children experienced difficulty attributable to
the taste, with 24.1% reporting that the child refused to
take the medicine and 9.7% reported to vomit the drug.
Some parents had to devise ways of masking the taste by
mixing crushed powder with other flavored drinks such
as milk, porridge or fruit juice.
Occurrence of side effects: Adverse effects were reported
in 22.2% contacts, the leading was skin rash (15.2%),
then gastro- intestinal effects ranging from nausea,
anorexia, vomiting (9.5%), and neurologic symptoms
such as irritability and/or weakness, paraesthesias, painful
limbs, and altered sleeping patterns (5.4%). Yellowing
discoloration of the eyes or urine was reported by 1.6% of
the contacts. However, on assay of the liver enzymes, the
mean baseline serum Glutamate Pyruvate Transaminase
(sGPT) level was 46.lmmo/l, while the baseline mean
serum Glutamic-Oxaloacetic Transaminase (sGOT) was
29.6mmolll. After 1 month on isoniazid, mean sGPT
level rose to 90.9mmo/l, while the mean sGOT rose to
54.lmmolll, a 2-fold increase, but severe hepatotoxicity
with 3 fold increase in liver enzymes was reported in
only 3 contacts.
On analysis of the factors that were associated with
the occurrence of side effects, only three factors were
found to be statistically significant namely knowledge of
TB causation (P= 0.016) and knowledge of risk factors to
TB (P = 0.005) and person responsible for administering
the treatment to the child (P = 0.006). Place of residence
(P = 0.077), and the birth weight in the contact (P = 0.076)
were not significant. The following contacts factors
were not found to be associated with occurrence of side
effects; optimal compliance (P= 0.403), age of contacts
(P = 0.404), HIV status of contact (P= 0.143), and under
-weight status (P = 0.499)
Social challenges influencing 1PT program: The primary
drug administrator was mother (76.9%), fathers (7.1%),
relatives (12%) and others (3.5%). Majority (54.1%)
gave the drug in the evenings, 42.9% gave the drug in
the mornings, and 3% at midday. Various socio-cultural
challenges were expressed by clients: Dependence on the
mothers for drug administration meant that the treatment
was likely to be interrupted whenever the mother was not
available or sick. Lack of treatment supporters due to poor
social support and in other cases the inability of women
autonomy in making health decisions were reported in
some households,. There were reports of internal stigma
of TB diagnosis within families, which was a barrier
to couples disclosing their status to each other, and
especially in the case of female source cases, some of
whom did not disclose the child's uptake of the IPT to
their spouses, fearing social isolation and discrimination.
External stigma was also a concern for some, who felt
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that too many visits to health facility exposed their status.
Although, all believed that TB was curable, 15.5% of the
cases had some misconceptions and myths regarding TB
including bad omen, or it connoted death, was indicative
for HIV infection and to "bad eye" (witchcraft). Some
cultural practices such as crowding of potentially infected
relatives in the same room as the infected source cases,
further exposed young contacts to TB.
Challenges affecting adherence: Following explanation
of IPT benefit, those who accepted were requested to
sign the consent form. Those who did not were given
up to 1 week to make the decision. The promptness of
acceptance varied; 42.9% brought in contacts on first
invitation, within 1 week of diagnosis, 35.3% responded
following a second invitation, 15.8% required a telephone
call reminder and 6.9% had to be traced to their homes
by the Community Health Workers (CHW) to attempt to
resolve any problems and offer support (Figure 1).

month was 93.3% (CI 90.1 - 95.2%). Reasons given for
missing doses were that child refused to take in 19.3%,
stocks ran out in 16.6%, 12.8% forgot to give the drug,
4.6% reported that the child was unwell and therefore
it was not given, and in 4.1 % it was the absence of
caretaker. Other reasons cited were caretaker was too
tired or unwell and fear of side effects in 3(2.2%). After
the sixth month, average compliance dropped to 85%
(CI 80.2% - 88%); the main reasons given were, stocks
ran out in 57.9%,16.0% forgot, 5.9% the fathers stopped
the treatment while 3.2% gave others reasons.
100
90

80
70
60
50

.1st month

40

6th month

30
50

20

45

10

40

o

35

Kayole

Dandora

Mukuru

Overall

30
25

Figure 2: Percent compliance rates at the sites of study
one month and six months after introduction of IPT

20
15
10

Bivariate
analysis of determinants
of adherence,
(Table 4) demonstrated statistical significance only on
knowledge ofTB causation (P=0.04), knowledge ofTBI
HlV relationships (P=0.04), age of contacts (P=0.04)
and birth order (P=O.022). There was a trend observed
with low birth weight (P=0.07) and underweight
status in contacts (P=0.07). Contacts with sub-optimal
compliance could significantly influence development
ofIPT failure (Odds ratio of 1.3) but this did not happen
in sub- optimal compliance (P=0.562).

5

o
1st 1nvitation

2nd Invitation 3rd Invitation 4th Invitation

Figure 1: Percent
invitation

promptness of response to IPT

A number of eligible adults 46( 12.6%) of eligible adults
declined participation. Reasons cited ranged from; fear
of giving long term treatments to well children (4.2%),
lack of time to bring children for follow up visits
(3.9%), especially when the source cases were in formal
employment, fear of side effects (2.4%), and
1.6%
were declined by the husband to participate for various
reasons. The overall completion rate by the end of the
study was 88.8% and this was similar in all study sites.
Higher completion rates were observed where the source
was female (60%).
Contacts that missed dose collection or their followup sessions would be called up and those with minor
challenges were supported to continue. Among the 46
(12.5%) that defaulted IPT, two contacts died ofnon-TB
related causes. In nine cases, which their mothers had
consented to their participation, were later discontinued
by their fathers. Five contacts lost their parents during
the study period and had to relocate to their rural homes
while six were documented transfers- out from the study
sites to other distant TB treatment sites. The rest were lost
to follow up and could not be reached either by telephone
or be traced to their residences.
Similar compliance rates were observed across all
sites (Figure 2). The average compliance rate after first
East and Central Africa Medical Journal 2015; 2(1): 39-45

Health facility related challenges influencing IPT
uptake: From the Focused Group Discussions (FGDs),
health facility related challenges reported included staff
shortages, which left existing staff overburdened by
work. Most of them perceived IPT program as an extra
workload with no additional motivations or incentives.
Poor staff remuneration led to work apathy, as some
preferred to be engaged in other areas that promised better
incomes. To ensure service delivery was maintained, the
DLTLD had to engage at least two community health
workers per site to assist in running the TB clinics. Most
of the health care givers at the health facility reported
inadequate knowledge on child TB. Specific knowledge
gaps included how to measure and dispense paediatric
doses using tablets, how to identify contacts with
suspected TB disease and when to change contacts from
prophylaxis to full TB therapy. Poor documentation
was rampant. Laboratory staff cited lack of appropriate
diagnostic reagents including PPD reagents, as well as
TB smear preparation and staining reagents. There was
lack of concrete public health laws for enforcing contact
tracing of all exposed contacts (Table 4).
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Table 4: Comparison

of variables influencing compliance ofIsoniazid

iT'T optimal

Charzcteristics

Age of contact
Nutrition status of
contacts
HIV infection in contact

Occurrence of side effects
Birth order
Source case age
Relation with source
Level of education
Occupation of source
Residence
Primary drug
administrator
Crowding index - day
Knowledge ofTB
causation
Knowledge ofTBIHIV
relationship
TB myths

compliance

Prophylactic Therapy (IPT)

IPTsuboptimal
compliance

< 24 months
>24 months
Malnutrition

180
141
34

28
19
9

Normal

287

38

Positive

20

5

Negative

301

42

Yes

222

34

No

99

13

First born
>Second
.:::;30years
>30 years
Parent
Other
.:::;Secondary
Tertiary
Employed
Unemployed
Slum
Peri- urban
Mother

142
179
246
75
236
85
275
46
93
228
236
85
251

13
34
39
8
39
8
39
8
17
30
30
17
34

Other

70

13

2:5
<5
Yes

67
254
236

11
36
25

No

85

22

Yes

184

19

No

137

28

None
Yes

270
51

39
8

Discussion
Effectiveness of IPT was 50% and
comparable to
protection rates reported from two meta-analysis of
RCTs of IPT benefit, in which treatment with isoniazid
resulted in a relative risk of developing active TB of
0.40, (95% CI 0.31 to 0.52) [4], and <0.41, 95% CI 0.31,
0.55 p<O.OOI) [5]. However these findings contradict
the report from South Africa in which no significant
IPT benefit among the very young HIV exposed infants
on continuous IPT [6]. Among the explanations offered
for the lack of protection in the study was the difficulty
of diagnosing tuberculosis in young children, probably
resulting in over diagnosis on the basis of diagnostic
algorithms. Both studies did not report on how IPT
challenges influenced outcomes, which clearly influenced
uptake, adherence and completion rates in our study.
There was no significance difference recorded among
the very young « 2 years) (p = 0.701).
Gender issues were important in the study.
Female sources spent more hours with the contacts

43

Pvalue

0.753
0.093

OR, 95%CI,
0.866
0.465- 1.615
1.999
0.890 - 4.489
1.792

0.201

0.638 - 5.028
1.166

0.399
0.039
0.454
0.209
0.059
0.200
0.114
0.463
0.704
0.044

0.590- 2.306
2.075
0.055 -4.79
0.673
0.301- 1.503
0.570
0.256 -1.268
1.226
0.539 - 2.791
0.720
0.379 - 1.368
1.573
0.826- 2.998
0.520
0.234 -1.150
0.863
0.417 -1.786
2.443
1.309 - 4.561
1.979

0.022
0.832

1.0061- 3.691
1.086
0.480- 2.459

(mean 16.7 hrs) than the males (mean 12.5 hrs), hence
higher exposures. Level of acceptability ofIPT was better
among female source cases than in males (2: 1). Rate of
acceptability was also affected in a few cases by the
husband declining wife participation. Six fathers declined
to consent, while nine stopped ongoing IPT participation.
A few mothers who understood the benefits of IPT
went ahead and administered IPT secretly, at the back
of their spouses. In majority (76.9%), the mother was
the primary drug administrator. Though not statistically
significant, higher level ofIPT compliance was observed
among female source cases (P= 0.209). Severe ill health
of mother may have been a confounder as this tended
to be associated with poor compliance. Similar findings
were reported by a South African study [7].
Side effects occurred in 22.2%. This is similar
to findings from the RCTs in a low burden settings that
reported overall low isoniazid toxicity, but higher toxicity
was observed in high risk children and blacks respectively
[4, 8]. Jaundice was reported in 1.6% of the cases only
and significant hepatitis was reported in only 3 (0.08%)
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cases. Clinical hepatitis is uncommon and is rarely fatal,
particularly when recommendations for surveillance are
followed. It is most significant and potentially doselimiting side effect [9]. Higher rates were reported in the
IVAT trial, 1982, where the risk oflNH-related hepatitis
was 0.5%, but significant liver toxicity is more likely
in those who are malnourished or severely unwell at
diagnosis [10]. In a meta-analysis of II RTCs evaluating
IPT in non-HlV infected persons, hepatotoxicity was
observed in 0.36% of people on 6 months treatment and
in 0.52% of people treated for 12 months [4]. Children
on concurrent medications such as anticonvulsants are
at higher risk. Variability in drug acetylator status may
have contributed to lower rates of hepatitis and higher
rates of neuropathy observed in this study. However,
administration of pyridoxine to counteract the peripheral
neuropathy of isoniazid is not necessary unless the child
is malnourished, preterm, or a breastfed infant.
Compliance remains an important barrier to
effective chemoprophylaxis. Inconveniences caused by
many facility visits may have contributed to some drop
outs. Relatively high compliance rates were observed
in this study, at 93% and 85% after 151 and 6th months
respectively. Traditionally, completion rates (based on
taking more than 80% of the prescribed doses) have
been used to describe adherence to TB prophylaxis [11].
In various clinical trials, compliance ranged from 5075% through one year of preventive therapy [12-15].
However, both self report measures and clinic based pill
counts have been reported to overestimate adherence in
most studies [16, 17]. Death and lost-to-follow up might
represent non-adherence in the extreme and are not
accounted for by pill counts or self-report. In a study
in high burden setting in South Africans, most (78.6%)
children achieved a mean adherence above 90% [18]. This
was attributed to substantial adherence support accorded
to the caregivers. On the contrast, in one prospective and
one retrospective study evaluating adherence to isoniazid
prophylaxis in operational settings in Cape Town, South
Africa, only 15% and 27% respectively of the children
completed 5-6 months of isoniazid [12, 15]. In our study,
factors that influenced compliance were knowledge ofTB
causation (P= 0.04), knowledge ofTBIHIV relationships
(P> 0.04), age of contacts (P= 0.04) and birth order (P=
0.022). Client education on risks, treatment duration
and anticipated side effects should be part of each
patient encounter to enhance compliance. Difficulties in
administering tablets to the young children, especially
for the first time parents, hindered good compliance. In
HIV exposed children, common barriers to adherence
include complex dosing schedules, toxicity, pill burden
and financial costs to the patient [19, 20].
Studies elsewhere indicated that Directly
Observed Therapy (DOT) improves completion rates
[21, 22], it is a resource-intensive intervention that
might not be feasible for all exposed contacts and may
not be sustained after observation is discontinued. Our
findings were similar to a South African study that, IPT
program providers in resource poor health care centers
East and Central Africa Medical !ournaI2015;
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outside of a study setting contribute to poor compliance;
patients are more likely to be subjected to long waiting
times, interrupted drug supplies and worse interpersonal
experiences with care providers [23]. Incentives (such as
food coupons or toys for children) provide simple rewards
and enablers (transportation vouchers to go to the clinic)
which increase a patient's opportunities for adherence,
are recommended as aids to adherence. However, these
perceived benefits were achieved under strict monitoring
and follow up of a research study and may not translate
to similar benefit under non research settings.
Conclusions
IPT was an effective and safe child TB prevention
strategy in informal settlements, but programmatic,
drug related, social and health system challenges have
lowered its acceptability and adherence have increased
defaulting rate thereby limiting the benefits realized. The
National TB control programs in adopting contact tracing
and IPT strategy for child TB prevention in resource
poor settings, should address cost effectiveness, remove
barriers to adherence, and address these challenges in
order to maximize benefit. Further studies need to be
done to provide shorter prophylaxis regimes, avail stable
paediatric formulations and assess innovative ways of
optimizing adherence.
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