EMH] - Vol.20 No.7 - 2014 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

Case management of childhood tuberculosis in
children’s hospitals in Khartoum
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ABSTRACT No published information is available on the case management of childhood tuberculosis (TB) in
Sudan. The aim of this study was to describe the case management of childhood TB in 4 children’s hospitals in
Khartoum State, Sudan. Data on 467 children aged 0-14 years registered in 2009 were collected from patient
records; 52.9% males and 53.0% aged 5-14 years. Most cases were registered as new cases (89.5%) and most
had pulmonary TB (72.4%). Of all cases, 31.0% had sputum smear microscopy done, 35.8% had X-ray and none
had a record of being culture confirmed. Category Il regimen was given to 58.5%. Reported outcomes were:
cured (1.5%), completed treatment (14.6%), transferred out (13.1%), default (17.3%), death (4.3%) and treatment
failure (0.6%). Age was significantly associated with treatment outcome, while sex, type of patient, site of TB and
treatment category were not significant. Case management of childhood TB is suboptimal in this region.

Prise en charge des cas de tuberculose chez I'enfant a I'hopital pour enfants de Khartoum

RESUME Il n'y a pas d'informations publiées sur la prise en charge de la tuberculose chez I'enfant au Soudan.
L'objectif de la présente étude était de décrire la prise en charge de la tuberculose chez 'enfant dans quatre
hopitaux pour enfants de I'Etat de Khartoum (Soudan). Les données de 467 enfants agés de 0 a14 ans enregistrées
en 2009 ont été recueillies a partir de leurs dossiers médicaux ; 52,9 % étaient des garcons et 53,0 % étaient
agés de 5 a 14 ans. La plupart des cas étaient enregistrés comme des nouveaux cas (89,5 %) et la majorité était
atteinte de tuberculose pulmonaire (72,4 %). Sur I'ensemble des cas étudiés, 31,0 % avaient fait I'objet d'examens
microscopiques de frottis d'expectoration, 35,8 % avaient été soumis une radiographie mais aucun cas n'avait
été confirmé par culture en laboratoire. Un traitement de catégorie Il a été administré a 58,5 % d'entre eux.
Les résultats recueillis étaient les suivants : guérison (1,5 %), traitement achevé (14,6 %), réorientation (13,1 %),
abandon du traitement (17,3 %), déces (4,3 %) et échec du traitement (0,6 %). L'age était significativement associé
al'issue du traitement, tandis que le sexe, le type de patient, le site de la tuberculose et la catégorie du traitement
ne I'étaient pas. La prise en charge de la tuberculose chez 'enfant n'est pas optimale dans cette région.
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Introduction

Tuberculosis (TB) kills more youths
and adults than any other single
infectious disease in the world (1). It
is estimated that in 2010 there were
8.8 million incident cases, 12 million
prevalent cases and 1.4 million deaths
from TB. The greatest burden of disease
is in Asia and Africa. Africa is the most
affected region, with dual TB/HIV
infection comprising 82% of the 1.1
million cases of TB (2).

TBisanimportant cause of morbid-
ity and mortality in children (3). There
are approximately 1 million cases of
childhood TB annually (4). Estimates
of disease burden suggest that children
account for 11% of TB cases globally
(5,6). However, the proportion of TB
cases that occurin children is highly var-
iable across different countries and may
reach 40% in sub-Saharan Africa (4-8).
The global burden of TB in children and
its impact on the health of children are
being increasingly recognized (9). In
developing countries, TB is responsible
for 10% of childhood hospital admis-
sions and 10% of hospital deaths (35).
Globally, it continues to exact a high toll
of disease and death among children,
particularly in the wake of the HIV epi-
demic (6).

Sudan bears 15% of the TB burden
in the Eastern Mediterranean Region
(10), and despite some improvements
is lagging behind in progress towards
achieving the Millennium Develop-
ment Goals (11). In 2010 the case
detection rate was 50%. In 2009, 62%
of cases were cured, 19% completed
treatment, 3% died, 1% failed treatment,
10% defaulted and 6% were not evalu-
ated. A best estimate for the number of
HIV-positive incident TB cases in the
countryis 7100 (2).

The strategy of the National TB
Programme (NTP) in Sudan is
screening of children who are contacts
through tuberculin skin testing and
chest X-ray or on the basis of clinical

assessment if these tests are not avail-
able. Children not found to have TB
receive isoniazid preventive therapy.
Children found to have TB undergo
the full routine diagnostic procedures
(history, chest X-ray, bacteriological
confirmation of specimens by micros-
copy, culture and histopathology),
treatment (according to diagnostic
category), recording and reporting
(12).

There are no published articles on
the clinical characteristics, case man-
agement and treatment outcomes for
childhood TB in Sudan. In Sudan, a low
case detection rate, a high prevalence
of adult TB cases, pervasive poverty,
poor TB treatment outcomes, rampant
childhood malnutrition and diagnostic
challenges for case ascertainment all
provide a setting for suboptimal child-
hood TB management. The purpose
of this cohort review was to describe
the characteristics, treatment outcomes
and case management of childhood TB
in the setting of children’s hospitals in
Khartoum.

Design and setting

This was a retrospective cohort re-
view of 467 children aged 0-14 years
who were registered as TB cases and
received treatment from January to
December 2009. All records of child-
hood TB cases during this period were
reviewed. The guidelines for manage-
ment of childhood TB in Sudan were
changed in 2010. However, since the
cohort 0f 2010 was not complete by the
start of the study, a decision was made
to review the cohort study for 2009.
The cohort for 2009 was managed ac-
cording to the 2006 guidelines of the
National manual for the management of
childhood tuberculosis in Sudan (12). The
2006 manual provides diagnostic and
management guidelines that follow the
guidelines outlined in the World Health
Organization’s (WHO) Guidance for

national tuberculosis programmes on the
management of tuberculosis in children
(13).

Children with TB are diagnosed
and registered for treatment at chil-
dren’s hospitals in Sudan. The TB reg-
ister and follow-up treatment cards are
supervised by the paediatricians and
coordinators of the NTP management
units at these hospitals. Treatment cards
contain patient demographics, TB clini-
cal characteristics and follow-up pro-
gress on management. The study was
conducted at 4 tertiary care children’s
hospitals (Jaafar Ibn Ouf Children’s
Hospital, Omdurman Children’s Hos-
pital, Ahmed Gasim Children’s Hospi-
tal and Elbuluk Children’s Hospital) in
Khartoum State, Sudan.

Data collection and analysis

The data sources were the TB registry
and treatment cards. The primary varia-
bles of interest as defined by the national
guidelines were: type of patient, site of
TB, category of regimen and treatment
outcome. The secondary variables of
interest were: age, sex, type of investiga-
tions (Chest X-ray, smear microscopy,
culture), pretreatment weight measure-
ment, HIV counselling, HIV testing and
HIV status.

The data were recorded in a special-
ly designed, structured questionnaire.
All inconsistencies were resolved by
referring to the records. Where no pa-
tient data for the variable were recorded
in the data sources, it was classified as
unknown.

Definitions
The definitions used were in line with

similar studies and standard WHO
definitions (13).

« New case: TB patient who has never
had treatment for TB or has taken
anti-TB drugs for < 1 month.

 Relapsed: TB patient who had been
declared cured or whose treatment
had been completed by a physician,
but who reports back to the health
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service and is now found to be spu-
tum smear-positive.

o Transferred in: TB patient who has
been received for treatment into a
TB unit after starting treatment in
another unit where s/he had been
registered).

o Treatment after default: TB patient
who has received anti-TB treatment
for at least 1 month from any source
and has returned to treatment after

having defaulted.

o Other: TB patient who does not fit
into the above-mentioned types.

o Cured: TB patient who is sputum
smear-negative in the last month of
treatment and on at least 1 previous
occasion.

o Completed treatment: TB patient
who has completed treatment but
who does not meet the criteria to
be classified as cured or treatment
failure.

o Default: TB patient whose treatment
was interrupted for 2 consecutive
months or more.

« Died: TB patient who dies forany rea-
son during the course of treatment.

o Treatment failure: TB patient who is
sputum smear positive at Smonths or
later after starting treatment.

o Transferred out: TB patient who has
been transferred to another recording
and reporting unit and for whom the
treatment outcome is not known.

Ethical considerations

The protocol was reviewed and granted
clearance by the ethics committee of
the Khartoum State Ministry of Health
and the NTP Coordinator of Khar-
toum State. Final consent was obtained
from the directors of the 4 hospitals to
access the data archives. Consent was
not required from parents as this study
involved a review of records.

Data analysis

The data were analysed using SPSS for

Windows, version 16. Basic descriptive

analysis and calculation of proportions
were performed. Chi-squared tests and
Fisher exact test were performed for
comparison of categorical data. Statisti-
cal significance was defined as P < 0.05.
The statistical power of the study was
95%.

Characteristics of children
with TB

Age and sex characteristics

Table 1 shows the demographic and
clinical characteristics of children with
TB. Of the 467 cases registered and
receiving treatment at the children’s
hospitals, 247 (52.9%) were males and
220 (47.1%) were females. The M:F ra-
tio was 1.2:1. There were fewer children
in the 0—4 year age category (46.7%)
than in the 5-14 years age category
(52.7%); 3 children did not have their
age recorded. The median age was 60
months [interquartile range (IQR)
24108 months].

Childhood TB characteristics

Most cases (418, 89.5%) were new, S
children (1.1%) were classified as re-
lapsed cases, 13 (2.8%) as transferred-
in, 9 (1.9%) as treated after default and
1 (0.2%) was classified as other; in 21
cases (4.5%) the type of patient was
unknown. There were more pulmonary
TB (72.4%) than extrapulmonary TB
cases (27.4%); in 1 case (0.2%) the site
of TB was not recorded. Of the children
9.2% had smear-positive pulmonary TB
and 26.0% had smear-negative pulmo-
nary TB; in 64.8% of children the smear
status of pulmonary TB was unknown.
The specifictypes of extrapulmonary TB
were not recorded. Radiography results
were positive in 30.0%, negative in 5.8%
and unknown for 64.2% of children.
None of the cases had any record of cul-
ture being done. Pretreatment weight
measurement was taken for 61.0% of
children, but was unknown for 39.0%.
Category III and category I regimens
were given to 58.5% and 36.4% of cases
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respectively; there was no record of the
treatment category for 1.9%. A total of
42.8% cases had received the treatment
regimen for their disease category, but
7.3% did not receive the recommended
regimen. In 49.9% of children it could
not be determined whether the correct
category of regimen was administered.
The median duration of treatment was
223 days (IQR: 202241 days).

Treatment outcomes

Information on treatment outcome was
available for 240 (51.4%) cases. Over-
all 16.1% had a favourable treatment
outcome; 1.5% were cured and 14.6%
completed treatment. The unfavour-
able treatment outcomes were: default
(17.3%), death (4.3%) and treatment
failure (0.6%). There were 13.1% of
cases recorded as transferred out. The
duration of treatment was defined for
48 children (64.0%) with a favourable
outcome.

TB/HIV

HIV counselling was provided to 24
(5.1%) of the cohort. A total of 57 chil-
dren (12.2%) had had an HIV test and
only 2 (0.4%) were HIV positive; both
were males, were from both age groups,
were new cases, had smear-negative
pulmonary TB, received category III
regimen and had no record of receiv-
ing counselling, anti-retroviral therapy
(ART) or co-trimoxazole preventive
therapy. One defaulted and the other
was transferred out.

Association between
children's characteristics and
treatment outcomes

Table 2 shows the association between
the outcome of treatment and sex, age,
type of patient, site of TB and treatment
category. Considering the treatment
outcomes and whether they were fa-
vourable or unfavourable, the associa-
tions between treatment outcome with
sex, type of patient, site of TB and treat-
ment category were all non-significant
(P=0891, P = 0306, P = 0.108 and P
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Table 1 Demographic and clinical characteristics of children with tuberculosis (TB)

(n=467)
Variable
Demographic characteristics
Age (years)
0-4
5-14
Unknown
Sex
Male
Female
TB characteristics
Type of patient
New
Relapsed
Transferred in
Treatment after default
Other
Unknown
Site of TB
Pulmonary TB
Smear-positive
Smear-negative
Unknown
Extrapulmonary TB
Unknown
Investigations
Smear microscopy
Done
Unknown
Radiography
Positive
Negative
Unknown
Culture
Unknown
Pretreatment weight measurement
Recorded
Not recorded
Treatment
Treatment category
|
Il
I
Unknown
Category regimen
As recommended
Not as recommended

Unknown

No.

218
246

247
220

31
88
219
128

145
322

140

27

300

467

285

182

170

273

200

34
233

%

46.7
52.7
0.6

52.9
471

89.5
11
2.8
1.9
0.2
4.5

9.2
26.0
64.8

274

0.2

31.0
69.0

30.0
5.8
64.2

100.0

61.0
39.0

36.4
3.2
58.5
1.9

42.8
7.3
49.9

= 0.298 respectively). However, signifi-
cantly more cases in the S—14 year age
group had favourable outcomes (52.7%
versus 47.3%, P=0.002).

Discussion

This was the first hospital-based study

to review the characteristics, treatment

outcomes and case management of
childhood TB in children’s hospitals in
Sudan. It was a review of management
from patients’ records. It is critical to
evaluate adherence to NTP policies
for childhood TB management and
the effectiveness of the management
of childhood TB by hospital paediatri-
cians. The study highlights pertinent
points for the review of childhood TB
management in children’s hospitals.

For comparisons with other stud-
ies we searched the literature with a
primary focus on research from Africa.
We used the following search terms:
childhood TB, paediatric TB, paediatric
TB, standard case management, case
management, treatment outcomes,
characteristics, investigations, diagnosis,
developing countries, Africa, Asia and
Eastern Mediterranean Region to con-
struct search strategies. We searched
PubMed, HINARI, WHO website and
Google Scholar to identify the freely
available, scholarly and scientific refer-
ences on the subject matter. The oldest
reference was from 2002.

Reporting and recording

Children registered and managed in
children’s hospitals should have com-
plete TB registers and treatment cards.
Five key elements of childhood TB
standard case management allow for
valid assessment of the quality of case
management. These are: pretreatment
weight measurement, type of patient,
site of TB, treatment category and treat-
ment outcome. In this cohort, record-
ing and reporting of type of patient,
site of TB and category of treatment
regimen were adequate but there were
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Table 1 Demographic and clinical characteristics of children with tuberculosis (TB)

(n =467) (concluded)

Variable

Treatment outcome
Cured
Completed treatment
Failure
Died
Default
Transferred out
Unknown

TB/HIV

HIV counselling
Yes
Unknown

HIV testing
Yes
Unknown

HIV status
Seropositive
Seronegative

Unknown

No. %
7 1.5
63 14.6
3 0.6
20 4.3
81 17.3

61 13.1
227 48.6

24 5.1
443 94.9
57 12.2
410 87.8
2 0.4
39 8.4
426 91.2

inadequacies in reporting of pretreat-
ment weight measurement, investi-
gations, type of pulmonary TB and
treatment outcomes. The recording
and reporting system identifies pa-
tients who are failing therapy (14). In-
adequacies in recording and reporting
have been reported elsewhere, particu-
larly with regards to treatment out-
comes (15,16). Inadequate reporting
of weight raises ethical concerns. For
example, children in Malawi receiving
anti-TB treatment were reported to
have had inappropriate and low drug
dosages (8). Weight is an indicator for
response to treatment. Pretreatment
weight measurement is important
and should be common practice in
Sudan, where childhood malnutri-
tion is rampant. The outcome of TB
treatment in children is frequently not
reported. The highest reported rate for
not reporting treatment outcome was
87% in Pakistan (17). This may reflect
unfamiliarity with the recording and
reporting process, lack of training or
poor follow-up by treatment providers,

or poor level of commitment by prac-
titioners, workload and limited experi-
ence (1 7)‘

Because of poor recording of the
date of symptoms and date of initia-
tion of treatment, we were unable to
measure the total delay in initiating
treatment. We hypothesize that there
was diagnostic delay, as a result of un-
derutilization of investigations, which
would have resulted in prolonged total
delay in treatment initiation in a major
proportion of the cohort. Diagnostic
delay increases the severity of infec-
tion, development of complications,
prolonged infectivity in the community
and leads to higher mortality (18,19).
Other reported factors that may lead to
delayed treatment include service fac-
tors (lack of diagnostic facilities, lack of
trained staff, lack of good quality servic-
es, lack of effective supervision, differ-
ences in differential diagnoses between
physicians reflecting varying degrees
in clinical suspicion); living far from a
diagnostic and/or treatment facility;
individual variations in the perception
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of disease; and recall bias leading to
poor measurement of date of onset of
symptoms (2021).

Most childhood cases are new
cases and are therefore given category
I and III treatment regimens. In this
cohort we attempted to determine
whether each case received the correct
category regimen. The correct regimen
was determined if the following were
recorded: category regimen, site of TB,
type of patient and smear result on
diagnosis. Because of inadequacies in
reporting and recording in almost half
the cases it could not be determined if
the correct regimen was given. In 7.3%
of the cases the correct regimen was
not given as recommended when cross-
checking the category regimen with site
of TB, type of patient and smear result
on diagnosis. We found no data that
reported on the proportion of children
who received the correct regimen.

Recording and reporting of dates
of treatment initiation and comple-
tion was mostly inadequate. The
duration of treatment was measured
for only 48 new cases with a favour-
able treatment outcome, in which
the dates of treatment initiation and
completion were recorded. It was ob-
served that some cases had received
less than the recommended duration
of treatment, while some cases appear
to have had an extended period of
treatment. The reasons for receiving
less than the recommend duration
of treatment are unclear. It can be
postulated that those with a longer
duration of treatment had more se-
vere disease or were receiving treat-
ment on an irregular basis. The factors
for prolonged treatment should be
investigated. The median duration of
treatment among this cohort (223
days; IQR: 202241 days) waslonger
than the median duration reported
for a cohort of patients in India (182
days; IQR: 178-187 days) whose
outcome was treatment completion
with the treatment regimen for new
cases (22).
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Table 2 Association of children’s demographic and clinical characteristics with

tuberculosis (TB) treatment outcomes

Favourable outcome

No.

Unfavourable P-value

outcome

% No. %

Sex
Male 39 42.2 53 57.6
0.891
Female 36 414 51 58.6
Age (years)
0-4 26 30.2 60 69.8
0.002
5-14 49 52.7 44 473
Type of patient
New case 68 43.3 89 56.7
0.306
Other 7 31.8 15 68.2
Site of TB
Pulmonary TB 52 38.5 83 61.5
0.108
Extrapulmonary TB 23 52.3 21 47.7
Treatment category
I 13 56.5 10 435
Il 2 33.3 4 66.7 0.298
I 60 40.0 90 60.0

Sputum microscopy, radiology
and culture
Theunderutilization of diagnostic meth-
ods is reported in both underdeveloped
and developed regions (17,23,24). The
use of a chest X-ray has been shown to
be helpful in detecting changes sugges-
tive of TB in children with pulmonary
TB and has been supported interna-
tionally (17). Our study has shown that
chest radiography was underutilized in
this cohort. In Malawi, over 80% of the
childhood TB cases had radiography
findings consistent with TB (25). Pos-
sible explanations for the low rate of
microbiological confirmation include
failure to report a proportion of culture-
confirmed cases and different spectra of
disease or difhiculties in obtaining speci-
mens, especially in smaller children and
infants (26). It could also be related to
less aggressive investigation in child-
hood TB cases diagnosed following an
adult index case (26).

The ratio of pulmonary to extrapul-
monary TB according to the WHO is
1:3 (§). A greater proportion of chil-

dren in our study had smear-negative

pulmonary TB (srnear—positive to
smear-negative ratio 1:2.7). The major-
ity of children had no record of spu-
tum smear examinations on initiation
of treatment, radiography and none
had a record of culture done for micro-
biological confirmation. Other stud-
ies have shown that only 10%-15% of
sputum samples reveal acid-fast bacilli
on microscopy (6,27) and even culture
remains negative in around 70% of cases
with probable TB (6). A study in South
Africa indicated missed opportunities
for treatment in 64% of a cohort of
596 cases (9). It would be expected
that within children’s hospitals smear
microscopy and radiography would
be routinely conducted. In more than
half our cohort, there was no record of
radiography, indicating underutiliza-
tion of radiography. Diagnostic mis-
classification may occur in 15%-20%
of childhood TB cases (22). This may
lead to misclassifying the case under the
wrong treatment category. Other forms
of TB were designated as extrapulmo-
nary TB without indicating the specific
type of extrapulmonary TB. There is a

need to emphasize the importance of
documenting the type of extrapulmo-
nary TB. It is likely that the diagnosis of
pulmonary TB and extrapulmonary TB
was based on history, clinical presenta-
tion and on a presumptive basis in the
absence of bacteriological confirmation

(8,23).

Treatment outcomes

Children tend to have favourable TB
outcomes in general (13). The propor-
tion of children with successful out-
come is an indicator of the quality of
TB case management. The treatment
outcomes were poor for this cohort. A
low treatment success rate, high rates
of unfavourable outcomes and failure
to report outcomes in a signiﬁcant pro-
portion of cases is a reflection of poor
case management. The reasons for this
remain unclear, but it has been reported
that case management can be affected
by issues related to accurate diagnosis,
lack of resources and quality control
(16). The overall success rate in our
cohort was 16.1%, which is below the
WHO recommended target of 85% and
lower than rates reported from other
countries (23,28). It is also lower than
the success rate for adult TB in Sudan
(10). Favourable outcomes among chil-
dren have been reported to range from
43% to 95% (815,22,23,29,30). Of the
75 children with favourable treatment
outcomes in our study, only 48 (64.0%)
had the duration of treatment defined.
The high default rate is above the East-
ern Mediterranean Region estimate of
8% (28). However, as these were tertiary
care referral hospitals, it is possible that
patients abandoned treatment because
they were living far from the hospitals or
were referred from distant regions. This
may partly explain the high transferred-
out rate. There is a need to identify the
determinants of default and ways to
improve it. In this cohort older children
had significantly more favourable out-
comes. Young age is associated with risk
of developing disease, and death is more
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common among young children aged 5
years and under (5,6,8,15).

TB/HIV

Africa bears about 78% of the total
burden of TB/HIV infections in the
world (31). The coinfection rate among
children exceeds 50% in some African
settings (6). Sudan is beginning to expe-
rience the dual epidemics of TBand HIV
(32).Sudan is the country most affected
by AIDS in the Eastern Mediterranean
Region, with an estimated 512 000
cases, and is experiencing a generalized
epidemic with HIV prevalence more
than 1% in the general population aged
15-49 years. The prevalence of TB/HIV
among adults was estimated at 4.8% in
2001 (11). Programme guidance for
2006 requires HIV counselling and test-
ing for TB patients with symptoms and/
or signs of HIV-related conditions and
in TB patients having a history sugges-
tive of high risk of HIV exposure. There
is no record that HIV testing was done
with counselling in this cohort. Only
2 cases were HIV positive out of the
57 cases tested. Both TB cases had no
record of receiving ART. Data from the
WHO indicate that 41% of notified TB
patients were tested for HIV in Sudan
and 6.2% were found to be HIV positive
(2). Of these 58% and 54% were started
on co-trimoxazole preventive therapy
and ART respectively (2). This indicates
that access to co-trimoxazole prevention
and ART is limited. We could not evalu-
ate the association between HIV status
and treatment outcome because of the
small number of HIV positive cases.

References

The strengths of this study is that
it is the first study in Sudan to provide
insight into TB case management in
children’s hospitals and it has identified
gaps in standard case management of
childhood TB. The major limitations
were that the study was retrospective
in nature; the results cannot be general-
ized to non-hospital settings or private
clinics, and reporting and recording
was suboptimal. Although the find-
ings are valid only to management of
childhood TB in these hospitals, there
is potential information bias and di-
agnostic misclassification bias due to
missing data. Other research publica-
tions on childhood TB from develop-
ing countries have presented findings
from hospital, regional or national data
(8,15,17,22,23,25).

In conclusion, we reported on case
management of childhood TB in Sudan
from information recorded in files to
assess reporting and recording, inves-
tigations conducted, management and
treatment outcomes. Inadequacies in
reporting and recording, underutiliza-
tion of diagnostic investigations and
poor treatment outcomes indicated
suboptimal case management of child-
hood TB in our children’s hospitals.
The implications are failure to achieve
target levels for cure, relapse of disease
and evolution of drug resistant TB. Pae-
diatricians have an important public
health responsibility for treating child-
hood TB in hospitals. There needs to
be effective collaboration between the
NTP and paediatricians in order to
decentralize the demonstration sites
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to district hospitals and below. Decen-
tralization may improve efficiency and
quality of services within the context
of local circumstances. Improving case
management requires that all children
are properly evaluated for TB, receive
standard treatment regimens and re-
ceive proper supervision for adherence
to treatment. Proper reporting and
recording is critical and needs to be
enforced as it improves the standard of
care and allows for accurate systematic
analysis. Operational research is needed
to investigate barriers to standard case
management and factors contributing
to suboptimal management and to
develop strategies for improvement of
case management in children’s hos-
pitals. The ultimate goal is to have a
programme following standard case
management guidelines at both clinical
and programme level.
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