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ABSTRACT

Background: Though features of infants with congenital tubercuiosis (TB) are known
including being low-birth-weight (LBw), features of in-utero TB-exposed infants including

non-infected are not well reported. Infants bom to TB-infected women are at risk of
contracting TB post-delivery, therefore chemoprophylaxis is recommended, and this includes
use of isoniazid and rifampicin combination, but littie is known about its effectiveness.

Objective: To determine features of in-utero TB-exposed infants and proportion with TB
after chemoprophylaxis with isoniazid and rifampicin.

Methods: Retrospective review of records of TB-infected women and their infants, from
ZA07-20rc. Clinical features of mothers and infants at time of delivery; and follow-up of
infants after completion of isoniazid and rifampicin are described.

Results: Eighty-eight infants bom to 86 women with a diagnosis of TB were studied. TB
diagnosis was made peripartum in24.4Yoof women, 23.3%had exka-pulmonary TB. Among
those diagnosed antepa$um 46.2o/owere on treatment for >2 months. Human
immunodeficiency virus (HIV) was positive in 97.7Yo;wi& CD4 count <200 cells/mm3 in
74'6yo' Eight mothers (9.3%) died before discharge. There were 56 {63.6%)LBW and 45
(51'2W preterun infants. Culture for acid-fast-bacilli was positive in 4 (4.5%)infants. At 3-
months follow-up, 17 (20.2%)defaulted, and among 67 who returned, 7 OAoA)did not return
for Mantoux test reading, 1160 (1.7%)had positive Manroux.

Conclusion: Majority of TB-exposed infants are born to mothers with TB/ HIV co-infection.
A high proportion of TB-exposed infants are born preterm and LBW. The high attrition rate
made it difficult to assess effectiveness of chemoprophylaxis with isoniazid and rifampicin.

Key words: Tubercurosis; chemoprophyraxis; Rifampicin; rsoniazid



INTRODUCTION

Worldwide, tuberculosis (TB) has increased rapidly, particularly in human immunodeficiency

virus (HIV) endemic and impoverished areas of Africa.r In South Africa (SA) the incidence

of TB, is in excess of 300/100 000 people per year.2 The age distribution of TB has changed

from a peak median age of 50 to 30 years.3 This change in age distribution has resulted in a

large number of women of child bearing age presenting with TB. Women of reproductive age

have a higher rate of progression from TB infection to disease.a' s Both TB and HIV infection

are major problems for women, and globally 17.7 -37.2 million adults with HIV are women.6

In communities where TB and HIV infection are endemic; women are athigh risk of

acquiring both infections. A study conducted in Durban, South Africa from 1996 to 1998,

reported a dramatic increase in the case load of TB disease in pregnant women andT2Yo of

these cases were attributable to HIV infection.T Worldwide, TB is a leading infectious cause

of death among women, killing more than a million women each year.8 HIV infection and

TB disease during pregnancy are a deadly combination and individually they are also

independent risk factors for maternal mortality.T'e'10 There is a3.2 fold odds of death reported

in women with TB- HlV-coinfection compared with HlV-uninfected mothers with TB.l0A

study from Zambia reported that TB accounted for 25oh of all non- obstetric maternal deaths,

and most of these were co-infected with HIV.II

Women infected with TB during pregnancy are likely to infect their offspring resulting in

perinatal tuberculosis. Perinatal tuberculosis is a descriptive term encompassing tuberculosis

acquired in utero (congenital TB), intrapartum and postpartum during the neonatal period. In

utero transmission occurs through haematogenous dissemination via the umbilical vein, or

aspiration or ingestion of infected amniotic fluid. At time of labour and delivery (intra-

partum) it is acquired through aspiration or ingestion of infected amniotic fluid or genital

secretions during passage through the birth canal. Postpartum it is acquired through



inhalation of infected respiratory droplets or ingestion of infected milk.r2 The rate of mother

to child transmission of TB has been reported tobe 160/o.13 The risk of developing disease in

children after TB infection is high, reported to be 20 -50% in children infected before the first

two years of life.la'" A-o.tg those who are infected (perinatal TB) clinical presentation is

non-specific but is usually marked with multiple organ involvement.16 Clinical signs

respiratory distress, hepatosplenomegaly, lymphadenopathy and failure to thrive.lT In

addition to perinatal TB, infection during pregnancy in particular extra- pulmonary TB in

sites other than lymph nodes, is associated with increased risk for delivering low birth weight

infants with low Apgar scores.ls

Management of infants born to women with TB includes, excluding TB infection in the

infants so that those who are infected are started on appropriate anti-TB treatment and

prevention of TB transmission from the mother to those who are not infected. Investigation

for TB includes chest X-ray especially in those who present with respiratory distress, full

blood count, C-reactive protein, cerebrospinal fluid, tissue biopsy, and microscopy and

culture of gastric aspirates or relevant specimen. The most effective way to prevent children

from becoming infected with TB is to diagnose and treat pregnant mothers early during

pregnancy. Where this is not achieved, TB chemoprophylaxis is recommended. The WHO

and SA guidelines recommend monotherapy with isoniazid for six months be given to all

children less than five years of age (including neonates) who are clinically well and, have

been in contact with a person with TB.le There are concerns about adherence with the use of

six months duration of isoniazid as it has been reported that as low as20-28Yo of patients

adhere to this six months regimen.2o'21 Therefore a shorter duration could result in better

adherence. A double-blind placebo controlled clinical trial in Hong Kong, in adults with a

higher risk of developing tuberculosis, showed that taking rifampicin and isoniazid for three

. months was as effective as taking isoniazid only for six months.22 Ormerod et al also reported



that the 3 months chemoprophylaxis with rifampicin and isoniazid appears to be as effective

as isoniazid monotherapy in reducing incidence of TB.23 The Joint Tuberculosis

Committee's guideline suggested that three months regimen may provide effective

chemoprophylaxis for TB.2a British Thoracic Society recommendations on

chemoprophylaxis against TB include either a 6 month course of isoniazid or a three month

course of combination of rifampicin and isoniazid.2s

In 2006 the Essential Drugs List (EDL) booklet of South Africa (SA) recommended three

months of isoniazid and rifampicin for chemoprophylaxis against perinatal T8.26 A three

month course regimen has been suggested to be used where isoniazid resistance profiles are

high and where compliance over a 6 month period is likely to be poor.e Based on local

experience of poor follow up of infants born to women with TB and on chemoprophylaxis

with isoniazid for six months, the neonatal unit at Chris Hani Baragwanath Academic

hospital changed its protocol on TB chemoprophylaxis from isoniazid for six months to

isoniazid combined with rifampicin for three months. There are no studies that have

specifically reported on experience with use of the three month regimen of isoniazid and

rifampicin started during the neonatal period. In this study we sought to determine the

proportion of infants born to women with TB who are diagnosed with TB soon after birth and

those who are diagnosed with TB after three months of isoniazid and rifampicin. In addition

we sought to determine maternal and infant characteristics of infants bom to mothers with TB

in an environment where HIV infection is prevalent. The study was conducted after getting

approval from the Human Research Ethics Committee of the Witwatersrand.



STUDY POPULATION AND METHODS

Study Design.' This was a retrospective, descriptive study of neonates referred or admitted

for investigation for TB from October 2007 to September 2010.

Study Population and Setting.' Women with a diagnosis of TB and their infants delivered

and/ or admitted to the neonatal unit at Chris Hani Baragwanath Academic Hospital

(CHBAH), Gauteng province in South Africa. During the study period the provincial HIV

prevalence rate in pregnant women was 25-30o/o, and mothers who were HIV positive with

CD4 count <200 cells/mm3 or had stage 3 or 4 AIDS were started on HAART, while those

with CD4 count >200 cells/mm3 were started on antiretroviral drug/s to prevent mother to

child transmission. As part of the neonatal unit protocol during the study period27, all

asymptomatic neonates who were born to mothers with TB were given BCG at birth. All

neonates had gastric washings for TB microscopy (results available within 7 days) and

culture (results available within six weeks) done and then put on three months isoniazid and

rifampicin chemoprophylaxis while waiting for results, and continue for three months if

results come back negative. Symptomatic infants had chest X-rays (CXR), full blood count

(FBC), C-reactive protein (CRP) and gastric washings for TB microscopy and culture, and

BCG given at time of discharge. On discharge all patients were given a follow-up date when

they would have completed three months of chemoprophylaxis with. At follow up all infants

had a Mantoux test administered and infants with positive test (induration size >10 mm) at

this time were considered as infected and started on six months of anti-TB drugs. A11 infants

were asked to come back again after another three months.

Data collection: Medical records of mothers with TB who had their infants either admitted or

referred for work-up for TB were retrieved and reviewed for the following information

maternal age, parity, antenatal clinic attendance, time of TB diagnosis related to pregnancy or

delivery, HIV results and CD4 counts, and maternal health at time of birth and/ or discharge



of the infant. Information collected from infant records was birth weight, estimated

gestational age, sex, and clinical presentation at birth. The following laboratory information

was collected from infants: FBC and CRP among those who were admitted, gastric washing

results, and polymerase chain reaction (PCR) for HIV at six weeks. Mantoux test results after

three months of chemoprophylaxis were also collected. In order to assess defaulter rate,

proportion of infants coming back for follow-up at three and six month was calculated. Data

was entered into Microsoft Excel spreadsheets and then imported into STATISCA statistical

software (Statsoft, USA) for analysis.

Ethical considerations: Retrieval of patients' records and data collection was only started

after getting approval from the University of the Witwatersrand Human Research Ethics

Committee

Data analysis: Frequencies and percentages were used to report dichotomous or categorical

variables, while medians with ranges and means with standard deviations were used to report

non-parametric and parametric continuous variables respectively.



RESULTS

Eighty-eight neonates were born to 86 women with a diagnosis of TB and were admitted or

referred for work-up for TB from Octob er 2007 to September 2010. There were 2 sets of

twins.

The median age of mothers diagnosed with TB was 29 years with ages ranging from 16 to 41

years and about three-quarters of mothers were less than 35 years old (Table 1). Most

mothers (96.5%) attended antenatal care but gestation at first visit was not recorded.

Diagnosis of TB was made around the time of delivery in2l (24.4%) mothers. Among the

mothers who were diagnosed with TB antepartum,30 (46.20 ) were on treatment for a period

of more than2 months. Just over 50% of mothers delivered before term. At time of discharge

of infants, eight mothers (9.3%) had died. Almost all mothers (n: 84/86; 97.7%) diagnosed

with TB were HIV positive (Table 1). Extra pulmonary TB was noted in20 (23.3%) of the

mothers and site of infection included the placenta (n:3), bone marrow (n:1), Bartholin's

abscess (n:1), renal abscess (n:1), abdominal lymphadenitis (n=l), pericarditis (n:l), TB

spine (n:2), lymph node tuberculosis (n:9) and tuberculous meningitis (n:1). Among the

HIV positive mothers with recorded CD4 count (n:71184), about 75% (n: 53171) had CD4

counts below 200 cells/mm3. Orrly 54Yo of mothers with CD4 count <200 cells/mm3 were on

HAART.

The median birth weight was 2 I 98 grams, with 63 .6oh of them being of LBW and 43 .2oh

were small for gestational age (SGA) (Table 2). Majority of the babies (59.1%) were

assessed to be well at birth. Among those who were assessed to be ill, signs and symptoms

were assessed to be non-specific. The diagnoses were respiratory distress syndrome (38%o),

congenital pneumonia (30.6%),and perinatal asphyxia (30.6%). Most of the sick infants had

normal FBC and CRP.



Maternal characteristics Number (%)

Maternal age (n:86)
- <20 years
- 20 - 35 years
- >35 years
- Not recorded

29 (24.5 -35)*
7 ( 8.1)

s8 (67.4)
16 (18.6)
s (s.8)

Received antenatal care (n:86)
- Yes
-No

83 (e6.s)
3 (3.s)

Time at which TB was diagnosed (n:86)
- Antepartum

On treatment for < 2 months at time of delivery
On treatment for > 2 months at time of delivery

- Peri-/postpartum (Not on treatment)

6s (7s.6)
- 3s (s3.8)
- 30 (46.2)

2t Q4.4\
Site of TB infection (n:86)

- Pulmonary
- Extra-pulmonary

66 (76.7)
20 (23.3)

Maternal outcomes on discharge of infant(n:86)
- Alive
- Died

78 (e0.7)
8 (9.3)

HIV status, (n:86)
Negative
Positive

2(2.3)
84(97.7',1

Antiretroviral drugs, (n:84)
-No
- Yes

o PMTCT
o HAART

27 (32.1)
s7 (67.e)

16 (28)
4t (f2)

Median CD4 count (n:84)- <200/mm3
200 -350/mm3
>350/mm3
Not recorded

tzt (4r -230.5)*
ss (6s.s)
e (t0.7)
e (t0.7)
r 1 (13.1)

Mothers with CD4 counts < 200/mm'(n:55)
- HAART
- PMTCT
- No HAART nor PMTCT

31 (s6.4)
8 (14.s)
t6 (2e.)

Table 1. Matemal age, parity, antenatal care, time at diagnosis of tuberculosis and maternal
outcome at time of infant discharge (n: 86).

TB - tuberculosis, HIV - human immunodeficiency virus, PMTCT - prevention and mother to child
transmission, HAART- highly active antiretroviral therapy
* 

_ Numbers represent median (25th- 75tr centiles)



Table 2. Features of neonates born to mothers with tuberculosis (TB) (n:88).

Characteristics Number (%)

Gender
- Male
- Female

4t (46.6)
47 (53.4)

Median birth weight (grams)
- <1500 grams
- <2500 grams
- >2500 grams

Not recorded

2t98.s (1710 - 2680)*
t2 (t3.6)
44 (s0)
27 (30.7) )

s (s.7)

Gestational age (weeks)
- <37 weeks
- >37 weeks

37 (33.s-37)*
43(48.e)
45(51.1)

Growth:
- SGA
- AGA

38 (43.2)
s0 (56.8)

Sex
-Male
-Female

4t (46.6)
47 (53.4\

Condition of infant at birth
- Well
- Sick

Diagnosis on admission of the sick infants
- Respiratory distress syndrome
- Congenital pneumonia
- Perinatal asohyxia

s2 (se.t)
36 (40.e)

14 (38.8)
l1 (30.6)
1r (30.6)

White cell count(x10'/L) on sick infants
-<5
- 5-25
_ >25
- -Not recorded

8 (s.e -11.+;*
5

27
0
4

Platelet count (x 10"/L)
- <100
- 100-150
- >150
- Not recorded

267 (187.5 -373.s)*
4
1

27
4

C-reactive protein (mg/l)
- <10
- >10
- Not recorded

3.3 (1.05 -11.4)*
23

6

7

SGA- small for gestational age, AGA- Appropriate gestational age, IQR-interquartile ranges.* Numbers are median (25th -75th centiles)



Tuberculosis related management

All infants were given BCG at birth except those who were assessed to be sick at birth (n:36,

40.9%). All patients had CXR done soon after birth, except for 4, and 20 (30.5%) of those

who had CXR, had abnormal findings consistent with respiratory distress syndrome or

congenital pneumonia at the time of admission at birth. Culture results for acid fast bacilli

(AFBs) from gastric washings were available within six weeks of life, and were positive in 4

(4.6%) of the 86 infants who had gastric aspirates done, and2 were discharged before

aspirates could be done. Those with positive gastric washings for AFBs were changed from

chemoprophylaxis to full TB treatment with three drugs, and those who were negative for

AFBs continued with chemoprophylaxis using isoniazid and rifampicin for a period of three

months.

Table 3. Management of infants born to mothers with tuberculosis (n:88)

Management Number (7o)

BCG given at birth
-No
- Yes

36 (40.1)
s2 (s9.t\

CXR done with initial work-up
-No
- Yes

o Findings not recorded
o Findings normal
o Findinss abnormal

4 (4.s)
84 (es.s)
2 (2.3)

s7 (6e.s)
2s (30.s)

Gastric aspirates for AFB
Negative

- Positive
- Not done

82 (e3.2)
4 (4.s)
2 (2.3)

TB chemoprophylaxis with isoniazid and
rifampicin

- Yes
- No (put on treatment)

84 (es.s)
4 (4.s)



Follow up at completion of chemoprophylaxis

At three months follow W,17 (20.2%) of the 84 patients who were not infected and on TB

chemoprophylaxis did not come back for follow (defaulted). Among the ones who came back

for follow up,59167 (88.1%) had a negative Mantoux test, I (1.5%) had a positive test and 7

(10.4%) did not come back for reading of Mantoux test (Table 4). Among the 84 HIV

exposed infants, HIV PCR test was done at 6 weeks of age in 69 infants, of whom 5 (7 .2%)

had a positive HIV PCR result. Infants with a positive HIV PCR (n:5) had birth weights

<1800 grams except for one who weighed27}}g (Table 5). Of these five infants, one had

positive gastric washings for AFBs at birth. Regarding matemal use of ARV's in the mothers

of the above infants, four mothers received HAART, one received no ARV treatment neither

HAART nor for PMTCT. All five of their mothers had CD4 count ranging 25 to200

cells/mm3.

Table 4. Follow up at 3 and 6 months, Mantoux test and HIV-PCR results at 6 weeks in
infants born to mothers with TB

Factors Number (7o)

Follow up at 3 months among those on chemoprophylaxis (n:84)
- Number who attended follow-up
- Number who defaulted

Follow up at 6 months among those on chemoprophylaxis (n:84)
- Numbers who attended follow-up
- Numbers who defaulted

67 (7e.8)
t7 (20.2)

s6 (66.7)
28 (33.3)

Mantoux test result after completion of 3 months of
chemoprophylaxis(n: 67)

- Negative
- Positive
- Done but did not return for readins

se (88.1)
I ( 1.s)
7 (r0.4)

HIV PCR done at 6 weeks and/ or followed
- Negative
- Positive

up at 3months (n:69)
64 (e2.8)

s (7.2)

10



Table 5. Infant features, maternal CD4 counts and use of antiretroviral drugs, in infants with

positive Hry-l PCR result (n:5)

INumbers in parenthesis are 25m and 75s centiles

il

r.

!.
i,i

i

**o

i

I

I

I

1

I

I

I

I

Characteristics Numbers (%o)

Infant
Median Birth weight, in grams

Nurnber positive for AFBs
Number negative for AFBs

l69s (14ss-2213)*
t (20%\
4 (80%) I

Maternal ARV use and CD4 counts
. HAART
- No ARV's

Median maternal CD4 count lmm3 (IQR)

4 (809/0)

t (20%\
115.5 (19-223.5)*

11



DISCUSSION

Infants bom to mothers with TB are at risk of being affected in-utero through disturbances in

placental function and might develop the disease unless mothers are treated during pregnancy

or infants are given chemoprophylaxis post-delivery. Thus in this study we describe the

features of neonates bom to mothers with TB, proportion of infants who are infected in-utero

and of those who develop infection despite three months of isoniazid and rifampicin and

attrition rate at three and six months. The findings in this study were that majority of mothers

with TB were in the age range of 20 to 53 years. Though about three quarters of mothers

were diagnosed antenatal, only 46a/owereon treatment for two months. Common site of

infections was pulmonary with only Z3Yohaving extra-pulmonary TB. Most mothers (g7.7%)

were HIV positive, with 65% of those with known CD4 counts having a CD4 count

< 200/mm3- About 10% of mothers diagnosed with TB died before discharge. More than

three quarters (78-4%) of infants were low birth weight ,4S.g%swere preterm and 43% were

SGA' only 4'5% of infants diagnosed with TB and had positive gastric aspirates culture for

acid fast bacilli' and none of them had hepatosplenomegaly. At three months follow-up;20vo

defaulted and only one infant had a positive Mantoux after completing chemoprophylaxis.

Majority of mothers attended antenatal care yet still a quarter of them were only diagnosed

with TB around the time of delivery. This suggests either mothers started attending antenatal

eare late during pregnaney therefore delivered before TB could be screened and diagnosed or
that there is inadequate screening of TB during pregnancy. This high number of mothers

being diagnosed with TB during labour or around time of delivery is similar to that reported

by Pillay et al, who reported that20v,of mother with TB were diagnosed post-deliveryr3 but

lower than that repofted by Bekker et al who reporled that 45ya of mothers with TB were

diagnosed intra/post-partum.28 The incidence of women with extra-pulmonary TB in this

L2



study was 23.3Yo, which was similar to that reported by Jana et al who reported that extra-

pulmonary TB occurred in 24Yo of pregnant women who have TB but not HlV-infected.l8

This difference is most likely due to the fact that this study had a high incidence of HIV

infection in mothers with TB. Studies that have reported on extra-pulmonary TB in TB-

infected mothers with HIV co-infection reported similar or higher incidence to this study.

Bekker, et a[28 reported an incidenc e of 24Yo, while Pillay, et al reported an incidence of

38%-13 This study highlights the importance of the recommendation that symptomatic

screening for TB; should be considered for incorporation into routine antenatal care.2e

A high number of mothers with TB infection were co-infected with HIV. This is much higher

than that previously reported in other regions in South Africawhere the proportion of

mothers with rB/HIV co-infection, was reported to be 60-79v' .t3,28 There was a high

mortality rate at 9.30/o amongst these mothers and this is most likely due to this combination

of infections. Mortality rate in mothers with TB only has been reported to be 0- 6.6% l0' I l, 30'

3l; much lower than that reported for mothers rnith co-infections with TB and HIV at 12-

l4yo.to' " The high mortality rate in this study is most likely due to the fact that these mothers

had advanced HIV disease as their median CD4 count was 94 mm3 and T5o/o of mothers had

CD4 counts less than 200 cells/mm3. The effect of this combination is also seen on perinatal

outcomes where just over 50% of mothers delivered preterm and 640/o of infants; had LBW.

Tuberculosis on its own is associated with prematurity 3-32 and LBW 3' 33 as it is for HIV

infection 3a'3s; thus it explains this very high incidence of prematurity and LBW in this study

where almost all mothers had a combination of these infections.

The vertical transmission rate of TB

previously reported in neonates born

of 4.5o/o in this study was low compared to that af 16%

to similar settings.2s'36 This difference, could be due to

13



the fact that in this study about 76Ya of mothers were on anti-TB treatment and 46Yo of them

were on treatment for more than 2 months- The diagnosis of TB in the newborn is

challenging as yield for AFB culture even in those who are infected is not i00%, therefore it

is possible to miss the diagnosis especially in those who are asymptomatic. Clinieal suspicion

is important as early symptoms are often non-spceifis ard may be indistinguishable from

those of other congenital infections-3' 3? The introduction of chemoprophylaxis with

rifampicin and isoniazid in 1981 reduced paediatric notifications from 33.5%to 3.9oh of total

notifications, a reduction of 88% and this was sustained throughout the years 23'2a, similar to

6 months of isoniazid with reported reduction of 69-930/o.38 Th,.rs both isoniazid for 6 months

and isoniazid and rifampicin for 3 months appear to be effective in preventing infection to TB

disease in children. A number of studies have recommended 3 months of isoniazid and

rifampicin over 6 months of isoniazid because of repofied better effect3e and risk of poor

adherence with long periods of chemoprophylaxis.'o''' Brrt there is a concern with the use of

rifampicin as paft of TB chemoprophylaxis, the risk of development of resistance might be

increased; and that in neonates who are nevirapine for PMTCT, it might affect nevirapine

metabolism and therefore its effectiveness. In this study, only one patient developed TB after

the 3 month course of rifampicin and isoniazid; and the AFBs were sensitive to rifampicin.

The HIV transmission rate was 7 -2o/o and was not different from the average transmission rate

during the study period, which was reporred to be g.7yo, 6.4yo artd 4.4yo in200g, 200g and

2010 respectively.3e

In this study isoniazid and rifampicin chemoprophylaxis appears to be effective in reducing

the number of infants who deveioped TB disease as only 1 patient out of 60 (1.5%)

developed the infection. Though this number supports the effectiveness of isoniazid and

rifampicin- the concern is that a high number of infants did not come back for follow up and

is possible that some of them were infected. If one accepts the worse scenario that about 30yo

14



of infants (n=17+7) who did not come back for follow up or for reading of Mantoux test had

pulmonary TB, the effectiveness of isoniazid and rifampicin will still be high at 89%. The

major concern in this study is that 20o/o and, 33o/o of mothers defaulted by 3 and 6 months

respectively supporting the concern of giving prophylaxis for 6 months, as the longer the

duration of follow up the higher the attrition rate. Limitations of this study are that it was a

retrospective study and therefore not all information could be retrieved due to in adequate and

sometimes incomplete documentation of notes in the maternal files and neonatal files of the

babies screened for TB.

In conclusion a high proportion of mothers with TB are co-infected with HIV, and a high

proportion of their infants are low birth weight and small for gestational age. Role of

chemoprophylaxis with isoniazid and rifampicin for three months in neonates could not be

determined in this study because of high athition rate. Therefore we recommend that further

studies looking at effectiveness of this 3 month regimen must ensure complete follow up of

all infants started on chemoprophylaxis.
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APPENDIX C: PROTOCOL

CHARACTERISTICS OF INFANTS E)POSED TO MATERNAL TUBERCI]LO$S

AND CHEMOPROPFTYI-A)OS USING THREE MONTIIS OF ISOFIIAZID AND

RTFAMPICIN.

BACKGROfINI}.

South Africa has a high incidence of tuberculosis (TB), with the incidence in excess of

300/100 000 population.l'2 The distribution of tuborculosis has changed from a peak in

people over the age of fifty years to a median age of 30 years. 3 This change in age

distribution makes women of child bearing age to be at risk of contracting TB-4'5

Tuberculosis has emerged as the third leading cause of disease associated with maternal

mortality after sepsis and hypertensive disorders of pregnancy6- This is also the peak age

during which women are infected with human immunodeficiency virus (HIV). 7'8 ln

developing countries there is a considerable overlap in age periods during which TB and HIV

are most prevalent. The increase in incidence of TB infection has been associated with an

increase in HIV co-infection. Consequently TB is the commonest HIV related illness and

cause of mortality in young women in impoverished regions of Africa where TB is endemic.e

TB and HIV are independent risk factors for maternal mortalityro and adverse perinatal

outcomes-ll TB infection during pregnancy in particular extra-pulmonary TB is associated

with increased risk for preterm births, intrauterine groMh retardation, maternal mortality and

perinatal infant mortality when compared to healthy pregnant women. 6' 12' 13

Infants born to mothers with TB are at risk of being infected. Though TB acquired during the

perinatal period is uncommon, it has a high mortality rate.a'7,ra The risk of developing

disease after infection is high, at2} -S$a/o in children infected before the first trvo years of

life.l3 Maternal TB poses a serious risk to both fetus and newborn infants because congenital

TB carries a high mortality.l5 Perinatal TB is a descriptive term encompassing TB acquired in

utero, intrapartum and posparrum. In utero TB is acquired through haematogenous

dissemination via the umbilical vein, and aspiration or ingestion of amniotic fluid infeeted

with tuberculous bacilli. At time of labour and delivery (intrapartum) TB is acquired through

aspiration or ingestion of

amniotic fluid or cervico-vaginal secretions and postpartum the infant is infected through

breastfeeding or inhalation of infected respiratory droplets from an infectious contact.
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The most effective way to prevent children from becoming infected with Mycobacterium

tuberculosis is to diagnose and treat adult TB patients as early as possible. 15.1? 19 disease

can be prevented by providing appropriate therapy to young and vulnerable children.lT There
are two regimens that are used for chemoprophylaxis in infants, one using isoniazid

monotherapy for at least six months and the other using and rifampicin for three months.l?. l8

Isoniazid monotherapy has been formally yalidatod in olinical trials and, has been used to
effectively prevent TB in HIV infected children, but did not improve tuberoulosisdisease-

free survival among HlV-infected children or tuberculosis-infection-free survival among

HlV-infected children immunized with BCG (Bacille Calmette Guerin) vaccine.le

This will include the newborn babies born to mothers with TB. Limited data exist on
adherence to anti-TB treatment and chemoprophylaxis in children in high burden settings.I6

The draft South Aftican National Tuberculosis Control Programme endorses the use of
isoniazid monotherapy regimen-2o Both regimens (isoniazid monotherapy, isoniazid and
rifampcin chemotherapy) have been found to be equivalent in terms of efficacy, proportion of
side effects and mortality in adult trials-2l Adherence to three months chemoprophylaxis
regimen of isoniazid and rifarnpicin was found to be significantly better than adherence to six
months chemoprophylaxis of isoniazid only in a retrospective study conducted in Cape Town
from 1996 to 2003-16 The recommendation was that shorter periods of chemoprophylaxis
such as isoniazid and rifampicin combination should be considered to improve adherence but
further studies are required. Preventive treatrnent of three months isoniazid and rifampicin
has been found to be well tolerated in children with minimat side effects (particularly
hepatitis).22 The Essential Drugs List for South Africa in 2006 recommended three months
of isoniazid and rifampicin at a dosage of Smg&g/day and 10mg/kg/day respectively for
chemoprophylaxis ofcongenital (perinatal) T8.23 Childhood TB guidelines of the South
African Society for Paediatric Infectious Diseases (SASPID) 2009, recommended INH at a
dose of 8-12mg/kg/day for six months.rT At Chris Hani Baragwanath Academic Hospital
(CHBAH), about 3o7o of women attending antenatal clinic are HIV infected and have co-
infection with TB-24 In this hospital the characteristics of women with TB and their infants
have not been reported. We had been using three months of isoniazid and rifampicin for TB
chemoprophylaxis since 2007 to 2010 because of the reported benefit of adherence compared
to six months of isoniazid. In this study I would like to characterize the infants who are born
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to mothers with TB at CHBAH and assess the effect of three months chemoprophylaxis in
preventing TB.

Aim of the study

To determine the characteristics and outcomes of infants exposed to TB and given three

months chemoprophylaxis with isoniazid and rifampicin at Chris Hani Baragwanath

Academic Hospital.

Objectives.

l. To determine the maternal demographics and matemal HIV status.

2.- To determine the clinieal presentation and management of maternal TB.

3- To determine the prevalence of congenital TB in infants that were TB exposed.

4- To determine the demographics, clinical presentation and laboratory findings of
infants bom to mothers with proven TB.

5. To determine the outcomes to hospital discharge of infants bom to mothers with TB.

6. To determine the number of infants who are infected with TB despite three months of
chemoprophylaxis.

Methods.

Study design

The study will be a retrospective review of maternal and infant hospital records. The period

for which records will be reviewed will be october z0o7 tooctober 2010.

Study participants

1. The participants (matemal) hospid records referred to the Obstetric division and

were known to be having proven TB will be reviewed.

2- The participants (infant) hospital records referred to the neonatal division at birth and

were known to be bom to mothers with proven TB will also be reviewed.

Inelusion criteria

l - All infants ineluding siek and well irrespective of gestational age, who are born at
Chris Hani Baragwanath Academic Hospital and Soweto clinics who are TB
exposed.

2. All mothers who are proven to have TB in the first week post-delivery-

3. All mothers with proven TB antenatalll,.
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Exclusion criteria

All mothers and infant pairs, sick and well who were proven to have TB beyond one month

post delivery

Terminology

TB infection in the infant: An individual; for the purpose of this study, an infant who has

a positive Mycobacterium tuberculosis culture in blood, cerebrospinal fluid, gasEic washings,

tracheal aspirates, tissue biopsy andior positive ppD (> 10mm).

TB infection in the mother: Based on history from the obstetricians and the mother. This is

usually based on positive culture results for Mycobacterium tuberculosis from sputum or

other biological specimens/tissues.

TB exposed: An infant who is born to a mother infected with TB infection..

Well infant/newborn: A newborrr baby who is sent to the postnatal wards with the mother

and never been admitted during the neonatal period.

Sickinfant/newbarn: A newbom (preterm and term in all weighl categories who requires

admission to the neonatal wards after birth or within the first month of life.

Data collection

Maternal: The demographic characteristics, HIV status, CD4 counts, clinical diagnosis of
TB at time of delivery, when the TB was diagnosed, duration of treatment, type of TB

(pulmonary or extra-pulmonary, multidrug/ extemely drug resistant) and hospital outcome of
the mother where available will be recorded. using a data capturing sheet (Appendix A).
Infant: The foliowing data will be collected: Demographic characteristics, clinical
presentation (sick or well infant), laboratory findings on those sick infants admitted to the

division of Neonatology. Duration of stay in hospital after delivery or admission of the infant.

results of Gastric washings taken prior to commencing chernoprophylaxis if any, HIV-PCR at

six weeks (in the HlV-exposed infants), chest X-ray findings on admission/ before initiation
and at completion of chemoprophylaxis if done, the number with abnormal chest X-ray
findings and the number with a positive Mantoux, if it was done. Data will be captured in a
data capturing sheet (Appendix B).

Data Analysis

Data will be entered into Microsoft Excel spreadsheets and will then be imported into

Statistica for statistical analysis. Means, standard deviation, medians, 25tl'and 75th

percentiles, and ranges will be used to describe the data. Where comparisons are made



Student t-test will be used to compare continuous variables if they have normal distribution

but if not, Mann- Whitney U-test will be used. I will use Chi- Square for categorical

variables.

Ethical considerations.

Permission to perform the study has been granted by the University of The Witwatersrand

Human Research Ethics Committee (HREC) and Chris Hani Baragwanath Acadepic

Hospital Research Review Committee (see copies of ethics approval attached).

Timeline for the study

1. Participant's hospital reeords review : 1ut December 201 1 to 28 February 2012 ( three

mohths).

2. Data analysis: lst March to 30 April2012 (two months).

3. Writing up the study: ls May 20lZto 31't July 2012 (three months).

Financial costs.

1. Participants: no financial costs to participants.

2. Hospital/tnstitution: no financial costs to the hospital

3. Other: financial costs towards stationery to be used and this will be self
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rc**mr:t*nds th*t *ny il*n-*at!'re ilr:gli*h-sp*aking aLithor in';h* is t":*t ***fidenl *f his *r h*r tngli*h larguag*
skills sh*L:ld a*iq s *ative Fngli*h-epeaker or pr*iessir:nal l*nguage *diting seruice t* reviet* the!t ffianuscrpt
bef*rc suhmis*ic*. This i* nct mandat*ry i:ut urill h*lp *rrsurc that the fdlt*rs and r*viewars {*lly und*rsiand the
scad*mic coritent *f the arlicl*. ;

lJ** cf *r: editing s*rvi** iJ**s ns! gr:ar*r:tce publicati*n. A d**isi*n r,^rill b* n:ad* fcll*wing the us*al peer-reui*w
prcs*ss.
F*r i*{*rrrclti*n ahr:r':t th* langr.r*ge *ditinE **ruj** a*d disc*urts {cr fr4aney authcrs. plear* visil
tulaney's language editins pag*
Presentation conventions
$pelling
US and UK sp*lling are hcth p*r*litt*d a* lcng as the speiling is *r:nsisi*ni thr*ughcLrt the article.
Pie;l*e ensilIe ?hat '-iz*" *p*llilrg 1s u*ed {*.g. *rg*niz*. p*oritize, *rcbilizati*t':i.
{on*!*t*ncy in spacir,g, punctu*licn. *:':<* sp*llir,g is *sssrtti*i.

Refer*nces
ft*fer*n**s sh*uld b* pr'***nt*d in ths Vianccuv*r *tyl*. tefcrences sha*id bc nu*.i**red e*ns*cutivcly in the
crCer in vrhi** lhey are iirst rn*rriicne* i* tft* t*xt. fltefer*nc*s s_houitj b* sn?*r*ci **r':*ecuiiv*ly a:; Ar*bic
*um*rcls irr supe rscripi farrn *ut*id* th* purr*tuatia": m*rk *.g. " t#h** *iti*g n:or* t|"la!'l *ne ssurc* *1 a ti*1.e,, list
*a*h r*f*r**ee n**:b*r **p*r*tely v;iih a ccmma cl #arh iwith*rJt cpe***i he1'**ser: ea*h :'*fere*** e.$."'-"'' '*
Th* r"efer*r':**s rh**ld b* !ist** in numer"iryrl *r*er i* singl* spacin$ at ihe *nel of th* paper. Th* li$t sh*uld be
airsrrcel ifi thc ardei ,'l{citatra:'i ir:h* rcxt cf lh* *ir*lrcat:*!r. r}ol ir ai*habslicai *rCer f,jfiflt}scriclswith
rel*re*nc*l that ;*r* in*arr*ctrly i*ri::alle<l lvii! i;c r*tur:ed t* th* **lh;:r. ill*as* forn':*i re{er*nc€s {ts {ollcets.
Jourr:al Articl*s
Fie*se pr*vide the n*mes ar":cl inilials *f all auth*rs {i{ ther* ar* ilrors th*n six, *nly th* iirsi six shou}d b* given
foll*r*** i:y ef *:4. fndfiote rhould *ot be u**d. The *r";ih*r*' !1*fios ;rt* foll*vs*d by the fu!l titla *f t*e a*icle, the
abbrevialed titl* oi th* J**rnal {the litl** of j*ur**ls sh*uid b* abbr*viat*d as they a?peer in th* }*UDLINf
Journals Databasei, ths y$ar *f pub!icxtia*, th* vci**:e n*mb*r. *nd th* first and l*st p*g* rlurililer$.
Cepit*lise orrly th* first ra;*r* *f an artici* title, *xcept l*r pr*par l:rluns fir aclonynls
Vak"r*:e anr! page n*mi:ers shc*ld be giv** i:*t n*t i**elle d. T* i**ic*te ff pag* ra,lg* *$* '!23-9, 1?*-34 or 1 1 1-

222. 1l y,s* r*fer l* cnly on* pags. usc *r{y 1i't
ill*ggan ld*. Frevsntion af *hiidhoerd n:alnulriii*n: i*:me**ity *i the challengr a** v*ri*ly *f str*tegies. Faedialt
int *hil<l l".le*lth. 2*14134;f 71*S.
E t^.,-*^l^

Evar:s C, Dunst*n l"llt. X*thkirch T, itch*rts TK, R*lchell KL. ***f*rd lt et al" Altar*d a*inc a*iel *xcreii*rt it:
*hildren with autisfi1. Nutr Fle*r*s*i [lntcrn*t]. ?0** icit*d "'2 *,Lte2*{}*1.11,259*.*4. Avaiinble fr*nr
http;;lv;rvlv. m*n*y*nline.comll*iinns.
Sc*k*
Stark*Jft, $-{irn*a F. Tubareulo:;i*. ln: il*hrrvrax !?[, Kir*g*:;ln RU]. ,]*fi*{}{} !-113, *rj*" N*l*onT*xtb#*lco{
p*diarrics. 16th edn Fhil**elphi*, PA: W$ $*ur:ql+rs, 2***; p. 217"
***ka wltl"t *n *rg*itisati*n a* autl":*r
,ep**meilt at l--icaith. Cur he*llh, cilr {ar€, *ur s*y. A r:*vr dir**ii*n {*r C*mn.:*nity Servi**s. Lond*n. *l*?i*nary
*ffi*e;?*06.
l*t*rr:*t cl*eumer':ts
ilepa*meni al lle*ith llni*n'r*tl. Th* NH$ in fingl*nd: the op*r*ting {r*rx*w*rk €*r 2***!*.2**7 }** 13 icit*d
2C*8 llov 1]. Av*ilable lram:
hltp:/lwebarchive.national*rchiv*s.g*v.ukl+il**.nn.n*v.uklenlpublic*tioncandstctisticslpublicalians/publieation*
pol icyandguidanc*idh*SB 1 0$4.
Lcg*l r*aterial
L*c*l G*vernme*t anc! Public l*v*lv*m**l in H*alih Act at Z**7 , Pr.r*. L. N*. 1C7-!], Stat.1 i {30 Cct, 1S9?1.

Abbreviations
A*r*nyr:r*. *u*h *s tili** *f org*r':i*ati*r:e *{*. sh**ld be s':ritt*n *ut first in f*li, f*ll*w*d by t** initials in bra*kt;ts,
erird thereelfter the i*itial* cnly sh+uld b* u**r!.

Units of mea$ursment
f,,rl*asuremenis r:i length. h*ight. lrreighi, *r:d vclr.;me sh*uid be r*p*rled ir: r**trie u*its (m*ter, kil*gratn *r litre)
rr their decimal rr*ltiple*.
Temp*r*tures *h*uld b* in d*gre** Celsir"rs.
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$ci**tifi* fir+*s!Jf*r-n*!"lia *l':*uid b*, 6ivrn i:": Sl *niis. *xc*pt {*r *1x** t}r*$$tii"*, wi:i*h *h*r.:l<i he expr****d ii'l
mr* !*g.
ftai+r **rnh*r* *ho*lti h* giver: e*ic'r":gei*e perc*nt*ge*. ilnd a$ x*pp*rii*g d;*t* fer F va{r.le*.
il:r f v*li:*s uss tir# upB*r *ffse r**:*n f if<*.**i.
Pr*prictary fia$:*$ & i**ntif**ation af pr*dr**t ma*ufactur*rs
Propriet*ry elame* *f dr*gr ;r*d inetrx*:*nt* sh*ul* h* inijieata* by th* r:** *f eapiial l*liers. Ar:y medic*'li*ns,
ryr::ierial* and devi*es must ** id*r:tili*# by fuli *cn-propri*t*ry r'i*ryr*$ *s w*11 *.* *r*** r:ar** ar:d th*
m*t"rt:f**t*r*r's *#ir"r*, city, *t*i* a:":cl r:**rrtry sh*r.:ld h* ir:*lu*** ir': p*r*r:th***a in ?h* t*xt, n*t i:r * fE:rlncte.
ldhenus:ng#v;orCv;h;;nis *r-isa:serr*cil3i]*.apr*pi,eiaryi€rn-:oi'iradurrark*i;ihcrsnlusti.i$sthesylnhc:

f*l t**hu:i*s! **ii *cie*ti*c :cr:ns, sp*ll lh* *Eift* iir frjll $l firs? *p;:,**:"*r;**. ,A*r*l:ym.* *r ;als*r*utati*::s shculd *e
rnli'cd:,:erc irr paieirili*s** ir:!1+v"'ilq ine flrsi s#pear*ilce cr"lhe tir ter:ii

M*Ruseript flles i

fl*r i*f*rmaii*n sil *ppr*priat* fil* i*rr*;*?* f*r y**r manri**ripl, pl**x* *** the ffi*nu$*fipt pf*p*fatieln
car.*inn

Tables
t**lt lerbi* si,;*uld li* prese?rted rn;ith drxi:l* rpacin6 *i1 s s*p*rcie p;*13*. Dc n*i uc* ir:l*n"l*ri ***eontal *r
vefi+al li:tes. **reshcr.rld ls*l**,**1,s*t\*,s{*1N:a7ali ufills f;r-* lficiilderi. l***ti{y.it*:i*iifl,a' fir,&*z.l{*fi *f v*ri*tions,
s**h u* stan<**rsl devi*it*r': *n* *ta***id *rr*r *f th* r*e*zs.ilivx *r:t** r*lumn a *h+* *r an *i:breviated h*adirrg
A sh** *****ptiv* titte sh*uid *?#*fr{ ahev* ***h t**!* *r"rC **y lls*1t:l*1**, **lt*hly iric*tifi*c,i. shcu}d *pilear
i:sl*rrE.
fai:les *h*rrl<J he numb*red e*****utiv*ly *sing Ar'*bi* n*meral* in ih* *rdcr of their first citation in the t*xt.
W;thi* tho t*xt tahi*s sh*l:kl h* refsrr*<i t* hy nr":*":i:e;'{e.#. T*hlc 1}, *nd pr*f*rr*d pcsiti*rr a** gr*ttpirsg* in thr
text shculd b* *l**rly i*#icxt**"

Figure*
Figures sh{}L}id i:* ::*rnb*r*d ***s**i.riiv*ly **i*g Arahic r*r:t*rals ii: the q:rri*r *{ th*ir {ilrt *itati*r: ifi the text.
Th*** *h*u!d be s*b*liit*d in s*;:;liat* iile*. Suh-flgur*a *h*illd be *ppr*pri*'lely letter*d ln mpitals 1e.g. A. Bi:
the s!:* *{ l*tttr* ***r;l* h* *ppr*priai* t* th*t *l the i!}usir*li*n. *"*xh illustr*tian ffiL}$t ;rave * c;rpii*n end
$*r;rc*. Capti*** sh*lttd h* typ*ci, d*uble-*p***rt, +n separat* sheets *'$n'r th* zx*i* t*x\. Withir: th* t*xt, figur**
should bc tei*rrc* t* hy *r.:r:b*r i*.9. f igL;r* 1], and pre{*rre<} p*sliir:rr a*d gn:upir:g* in th* text s*ould i:* *l**rly
l^i:^-r^iI tutvStcu.
figr;r*t sh*uld b* *ithe;" pr'*i***i*nally drewn *nrl ph*t*gr*phed *r s*br*itted *e phatographic-quality tligital
ptinlx. Th* auth*r wiii fu* r*quir** t* pr*vid* *ll imag*r it: *F,IY{. fcrlr:et as TIFF *r tPS {tle:* t*r. hiEh resclutian
s*iiabl* f*r pr?cting.
&* e **iclclin*, i

F!e*s* r:ct* that the fi*ai r*pr**u*ticr: c;ualiiy i* <i*p**d*nt #* €hs qil*l;ty *f th* *rigirrel il|#*tr*ti+fi. F*ar ta
s*bmissi*r:, ws w*uld aduise authors 10 prifit **t, *t r*ughly ih* *iz* rec;*ir*d f*r p*bli**ti*n, all im*g*s suppli*d
*l**ironicaiiy eo tlt* h;tr* **py imagt* r** i:* **s*s*** {*r c*r}tr*si ct*.*whal rnighi b* cl*ar ard l*gibl* ** * full
c*mputcr $*r***'*iill nr:t ** th* *am* pri*€ed *ut ;lt j*ur*ai t*xt/r*lurnn lnridil: sr :*s*q.
i? r*l*vxnt, th* rn*g*ific*tio* *rnel st*ining te ch:rlque* *f X-r*y *ies. **slrs *** *t?wr di*gn**fic ir"r:;*g*s, cs urell as
pictur** *f path*lcgy sp**in:*na ar ph*t*l*icr*gr*phs, sh*uld b* slxicd. T* highlight th* dot*il l* b* il|tru1ra1*d,
X-ray filrc *h*r*l* b* su*rniti*ci rsith *n *v*{,&T irr*l*atirg the *r*8 *f imp*rli:nce.
It**nipul*ii*lt *1 irt:*.p** t* **h*n**, *hs*l:r* *r r*$l*v* indivi*u*l f*aiur** i* n*t perr*i?i*d. Adjustr**r"rt r:l
i:r!6ht**ts, t**t{**Z +r c*l*r-rr i:*l*::**: xt*y **; *ppii*d to th* e::tir* i:x*ge , a* k:ng ualls* r***11***$ **1 rnislee*
ih* vi*vrer. Signific*:rt dlgit*l rr":*r:ipr.:lali*x *t ir:"t*g*a mu*t be ;rck**rr,:ie <i"<;*d !:T ths figure *apti*r:.
L*[:*lsll*ge*dr sh*uleJ **i* a **n*i*l*nt,:la***r# f*i':i such ** Tir*** IlXeyy lt*rlr*n *r Ari*! *r':d il*i:sdded r*tls*
im*ge fll*. fleas* <l* ri*i u*c cfi**t:* srJch as **1li*!ng *rtrJ x*a**vt* ** letXerir:g. Any iin** sh*i"rlEJ h* a minim*m
of L!.3pt.
T* use ;:ny ill*stratiue ffiett*fl ir: th* j**rr:al, ?h* *uth*r must *bt*ilr v*ritterr eui<j*r':r* *f permissian fr*m the
**py*pht *w**r t* r*pr*du*e ih* im*g*c {in *ll f*r*:*t*, i* p*rp*tuiiy ancl in *l! gt:,*gr*plsi**1r*gi*ns rv*rldv,iide}.
an* wiil f:* li*hl* f*r" ar':y f** *harged by il':e *u;**r *f th* ir*ag*" Th* capti*r: sh*r"rl* inel*qj* the rslevant
p*rmiesi*n *f t** **pyright *cld*r t* roprodu*e i** i*':*g* $*e th* suhmis*ion policy ee*ti*rr fcr :t:cr* d*tail
*bsut obtaining per*;!ss:*n.
lllL:atraticn *h**klisl.

e Fii** aro prr:,,ri**d in T!{'f *r #P$ {*rr,s*l
* A*r',:*rk ir *f suflti*i**t res*l*ti*i'! f*r it* *tyle .

* All irn**es cr* th* six* int*nd*d f*l p**ii*atir* art* *11 *rtfi*{***ary el*rnents have h*eri rcr**v*d.
* All far:t* us*ri {i:r afiy t*xl al* *l***rid*d and Lrse st*fid:}rd t*'*1* i"ftri*lffir':** }l*w it*rrr*ni. fi*s*r* f*nt

. siz* is <xl-rsister:1.

s **r{:icl}n*, ,i 3S $i'"r$rjl# D* $ui]ilirtt*{t at tt'}e tall*wififr r?1HI*lllrr,r ,n*ilt scaniltft* !s*clullt}il*:

fuli *al**r irn*g** *alf l*zt*x sli*es *r tr*nspar***ie* *ur":pl* iin*
illuslratian.*

fine linc illuslratians

300 dpi 35*-4** **i *** d*i tlf'rft nft,uvu ul-?i 1200 rJpi

33



€ Any lines are a fiinirrr.rfi'! *f C.3St.

* lmascs d* n*t car:tain *ny iay*rs or 1re nrp*renl **je*la.
* Fil*s *r* ****4 *cr:*rdir"rg l* c*r':v*nti*n.
* Artv,rork is pr*vid*d i* fil*c s*p*ritis t* ?lre *:*in lsxt.
* Captiorts *rtd igul* titlet *re pr*vi<l*d in eepat*t* filel .

* All ri*hlslpermissions havs be*n sec*red,

$tatistical methods and results
Authors sirbmitiing r'*anuscript* caniainir:g stiltisiical analytis sh*uld ccnsider th* gLlidelin*3 set 3u1 a1

the Equat*r N*tvrcrk.
Supplementary material
$uppi*m*ntary ni*terhl giu** auth*rs th* opport*nity lo *xhailf;* iheir r*+*rk i:y it'rol"rding raalerisl tl'rat cann*t b*
in+i*ded !n *n arti*l* fcr re**or':s *i space, !* *f v*ry sp**ifi* iriisl**i, cr ;s fi*t comp;*tible wiih the st**dard
j*ur"r:al i*rffi*t i*,S. ;:.:udi* cr vi*** {il*s, *l:!r::;lti**s, s*fh'sar*, r:rad*ls, or l*rg* detasst$}. Suppl**:e*tary ma!*rial
i* ir:tenr!*r* to $upport arg*rn*nt* acjv*rr*ed in the *rti*le , it shcul* n*l r*fer i* *th*r w*rk n*r c*rtain diseu*sion
+r ccnclusi*r"rs that ga bey**d th* c*nlani of th* articl*. l"h* it.:*iu*ian *f *uppien:*ntary m*terial ts at the
di**relisn of th* *elitor vgh*se dscieior is fin*i.
$Lrpplement*ry n:atet"i*l uriti b* publi*h*d c*line anEl link*<J to *n<J from the arlici*. lt is c*nsidereci i* farrc ail
integral part of th* articie and lvill b* p**r revievveci anci suhj*ct t* th* *an,s ethital *lar:dards, warranlies and
c*ndilians *f suhmis*ion. &*th*r* vrill h* rcquir*d t* sign c c*pyrig*t {r*t":s{*r fcr*'i *::d pr*vid* the same
v,r*rranlies in r**per:t *f *irppl*meilt*ry n]*teri*i ** fcr il':e ff!'ticte itself.
'T* assur* cantinuiiy *f acc*ss a*d eff*ctive *rchivinq, suppl***r:tary fite* wili h* publishect *nlifle with th*
journa! csntent, unless the tI*1a appear ir an cpen-acces* dat*base s*eh es *[0 or CiF or a v.ridely r*c*gnised
er.ibjerl-b*s*d rep*sitory. it is n*t acceptable la ijnk t* fil*s hetd *n p*rs*nal cr cther websitcs.
ff*en*ver p***ible, include suppleln*r:tary *:*tcriai *n ir':ilial suh.xissicn c{ the articic *in*e p*er r*vievv et * l*ter
$laS* may c*uee **lays. Supplem*ni*ry m*ter!*l will b* *yperiinkeC frr:m th* m;xin a*iel*. ln pr*paring an adiclel

e Ensur* each suppleme*t*ry fil* is refei'red ts at th* appr*pr!*t* pcint.in lhe manr:scr"ipi L:sing the carr*ct
style f*r the .|**rn*l: {$*ppl*mentary F,4*t*rial 1}. {S:.:ilpler*eniary Materi*l 2}. etc,.

r Proviele * s€p*r*t€ ds*ument givir"Tg the title err:eJ a brief d*scripti*n *f *a*h sr:ppieme ntary fite, plus
detailed captions f*r n*n-text fii*s i{igures. victeo, i*udio, softwar*, daiasets, elc.}

Disting*ish suppl*rn*nt*ry iabl*s, fig*res and r*f*r*n**s u*ing th* numberinS sy$tem 51, $2, $3 etc.
Supplcnrentary malerial nrrist ile s*lf-**ntai{':*d, i.*. cap*bl* ol hei::g understocd tr*ithcut r*ferencs ta ct}':cr
rnaieri*i. $*ppl*m*ntary fii** are n*i edit*d a*d rnay nat b* typ*s*t. !t is ih* a*thors' r**pcr:sibilily 1o e*sur* ih*
r.c*t*itt is **rrect, esn$islefti with tlte ar1icl* itsslf, csn$i$t*nt wiih j*i:rnal slyie a*d s*lf-cottt*i*erj. Cros*Ref
r*ferelce linking may n*t be **tive its *ll lil* fermats: th* us* *f irddilional re{*rcnc*s in the *uppl*r"**ntxry files
should therelore b* kept tc a mini:':rur'rr.
Acceptebl* fil* formeis f*r supplerceili*ry ,rater;&l jncl*de:

* Texi fil**: Wcru. itl F. pDF. SGtu1,*. Lxt

r Tatrles: Ward R?f. Excrl. PD{-

c Figures Tlf f JPEG, fP$. BE'ilP SiF
* Presentations: Pov;erFcint, PDil
* AL:dicividec files: I,llP*G, '/VFV* Data and software fil*s runnir,g on r*c*gnieed progr*mx

Following acceptance

ManeyTrack
Cn*e an erticle has L:een a*ceptod f*r pubii*r*ti*n, th* c+rresp*nding auth*r wlll rec*ive iogin Cetails
f*r Man*yTrack, L4an*y Pr.lbtishing's v;*b-based producticn traeking sysi*m. Aulh$rs are atrle tc view th* live
produrli*n status *i a$icies. Key *slirrat*d a*d actu*l pr*du*ticn stag*s and dat*s, such as *xpected pr*of
rs$*ipl and public*ti*n inf*rm*ti** *re display**, ar:d can be accessed by th* *r-lth*r at any lime.
ManeyTrack al*c offerr *uth*rs a $*curc an<l quick lo.atian f*r lh* paym*nt and tracking *i ord*rs ior af{prints,
i*sue capie* iif th* j**rnal ha* ;: print *ffei"ing) *nd tc mnk* an *rti*l* *pefi aece$s vie !'r,{an*y's MORI
0p*nChoice *fferlng.

Digital Objeet ldentifier
Th* iligital *bj**i ld*ntifier {U*}i i* ,t Liiliclr}* identifier i*s*igned to * {iccumefit by th* publisher *nd r*gist*ted
r+ith Cr*ssft*f. The *s*ign*d **l *ever ch*r:g*s and ih*ie{*re is the idea! 'c*ay t* cil* *nd link .la *lectr**i*
d**uments, p*rticul*riy Aclvarrce Arti*le* l:e*au*e th*y hov* r'lol y*l r*ceived fuii biblicgiaphic infl*r*rali*n.

Praofs
Proafs wiii be suppli*d by e*rail t* the c*rresparx*ing auth*;'. Pro*fs vrill b*,s*ppl!*d f*r ch*cking and mxking
ess*nlial typcgrcph!*al ccrr*cii*ns only, nst far g*n*r*l r*liisit:t'l, ail*ratitn, *r chang*s to illilstrati$ns. Revised
praafs wili nfit be $ilppli*d l* auth*rs. A*tllsr$ shculd p*y particular ait*nti*n t* nunrerl*ai data and equations.
$ignific*nt changes ta the article will b* **nsiclered oniy in ex**pti*nal *ircum*t*nces at the Editcr's di**reiian.
liuthcrs m*y he asked to b*ar th* cost of *xcegsiv* chang*s, other than lhc*e causeC by typesetting *rrcrs.
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Advance Articles
A *crr*ct*d, but r.:np*gir:at*<1, v*r*i** +f the articie will he publish*d *r:lirrc within *pptoximately 3 ''seeks ci
c*riecti*r:e b*irg return*d. The carresponr*ir:g *uth*r e*n k**p ?.rac,k cl the arti*l*'s praduction stat*s vi*
MancyTrack and l"!ll he ncti{isd s;hsr: the *rticl* is pr.:blisherJ.

Corrections to publish*d articles
Chang** rnill b* *':ade fcllowirrg publication only in exc*pli*r:al *ir*u*:stan*es to *crreci s*ri*u* err*rs. Authcrs
sh*Lrld contact ih* j**rnal *ffice in the firsl i*st*nc*.

Eprints
Up*n publication in *rr i**Ll*, tha **rr*spondi;:g *r:th*r v,;ill r*c*iv* hy ern*ii a *cre*n-re$sluticn FDF file ieprlnti
of the a*ielo *nd should shar* it urith c*-srrt*cr*.
Fuli d*tail* *l the r!#his rl *r..:tl:*r* tr: di*lribut* ih*ir vr*rk ar d*p*sit it i* an inelitulian*l *r sr",:bje*t rep*sitory
app€ar in th* .&s*igr:n:*r:t *f fi*pyright farm disiri*Lrted t* ailthora with their pr*of* ot are availabie !n the author
resouregt area.

Offprints and is$ue ccpies
C*rrespcnCirig auth*rc e** crder hard-copy *ffprinis ro,;hen they r*ceive th* pl*ci an* may *rd*r is*u* c*pies {if
th* jc*rnal has a prir:l otf**ng) on** lhey receiv* their a*icl*'s *print via ful*n*yTrack

MORf *penehaic*
Far infon*atic* c* cp*n &f;f;f;ss ptblicati*l1, pbas* s** th* *p*r1 *cfs3$ g*ctic,n cf th* submissicn palicy.

Print colour
ilolaurfigureswill her*pr*d***danlir:*fr*e*f {*a{ge. *.Lrthors rray*rd*r c*lourfigurest*be repr*dr":*edinthe
prinled v*rsi*rt via Man*y?r*ck at th* tlm* when praofs erre di$trihuted.

Journal charges
Th*r* are fis ffa*d;]tsry p*Se sr sub*iissi*ft *harges fcr this j*urttal.

Contact information
Contaet the Edit*r-in-Chief : pch.ed@maneypilblishing.com
il*r enquirie* r*!*ting tc th* submission erf cr-ti*l**, ilr th€ $tetu$ *f arlicles under
r*vicw, pi**s* *,']reil f . Support@m*neypubl ishing. com. Plea$e quate the
manuscript ref*rence nuffiber {wher* p$ssible) in all ccrrespsndenc*,
Cantact details fcr questi*n$ ari$iftg after aeceptenc*, ir: pxrtieular thase relaiing t*
procfs, wili be pravidsd via cm*ii.
Article promotion
Once yaur j**rn*l article is published m*k* gur* you *hare it rrrith ccll*cgu*s ;:r':d le1 peapi* knsw that it is
*vailahle *nlir.i*. ili***n:in*ting y*ur;**icle as wid*ly as p*s*ibl* vrill help n.raximis* its read*r*hip and may als<:
ln*rease th* *umber *f *itatio*s you receiu*. li;?*n*y p*nn*{s iryllh Kudos lo a{f*r *ll *r.;thcrs ihe chancc tc easily
prsr1l$t* their articie and track the res*lt cf th*ir eetivity. 7o read tips *ft pro*;oting y*ur *rtiel* and ta find *ul
m*re *b*ut Kurl*s. pi**e* vi*it o*r a*icle pr$mslion pag*.
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APPENDIX D: AUTHOR GUIDELINES FROM TH JOURNAL CONSIDERED FOR
ST]BMISSION

B * *' d" r 6

E ffi s€iltx#A*#ffiffi ?#il e#Effi#rs

Journal information
F**diafrie e a*d Int*rn*ticry*j #rtlid i4*aitiz

Aims & se*p*
#**#;*:fl;cs *rtrl fs+l*st*ti***:! *hitd l"t**ttls;r p**r-r*vi*w**its*tr*x1. pubiish**.*fi**$ *f *lini**l prcbl*r:*,
achi*v*ments *r.:d res*ar** in p**d!atri*x *ia":* **ii* i:s*tlh i:: lh* lr*pi*r ax* s*b-trr*pi*s. l? *ls* 4le**pi$ r**lxua*?
p*peis lrcm in*irsliieli*ed counil'ies.

Arti*l* typ*s
* *rl#i*t*al Rc***ar*fu F*g:ers shc*id ** r'rc rx*r+ tha* 7.*#* w*rqls *n* eh*uld h* divid*rJ i*lo th*

fr:liowing $ecti*fts: t\*stra*l, K;*yw**i* ar:* *h*rt Till*, i*1r*d**ti*n. M*th*d*, ftenr.rtt*, iliscussi**.
A*th*rs subn:ittixg r**4*mi*** **r:tr*ll*d lrial* sho*l* {*li*y* ih* C*N**RT stat*nent.

* ft*v\*w Artl*l** {invit*il, *xrrxtiv* afi* sy$te*x;rli*} sh*r.:i# *av* e *":*xir*x*"1 *f fi,*** w*lds, A*t**r*
sholrld cotluEt fRl$*i:A iFr*f*rrecl lteporti*g ltet,l"ts f*r Sy*t*matic H*views *nd Met*-An*!ys*si t* hslp
them iinpr*v* r'*rpafi*6^ V\**x* ****nlt tl'r* Hditor-in-e hief b*f*re *uhn:itrting * r*ai*w

e C*nir**a:?*ric;* eh*rr;d ?t*v* u naximun: *t 1,#** w*lsir s.r* *h*r"rirJ le*p**el 1* b:** f*tJu* *n * ree*n?ly
puhli*heti p{li}*r{s}

* Sl'r*ffi **rxg':ru;ti*lxt**nsft*f*rk E;: Fr*45r*** ft<*p*rt* x?r**l* **ssribo s*rirpl*tr*d pr*j**ls ol sh*rl
duraii*n *r xl:l** ?*p*te *r 1i'r***":pl*tr* r"l*w pr;;j<*c1s.

* *ass ft*p*rt* n*t *x***dinq 2,*** w*r** *n* 4 fig*r** sh*Lii# ir:*l**e a si'r*r9, *:":*1rc.!*t*red *h*xr*ct
v+hi*h **xmari*** tlr* !rut:****t d*t*il* *f ih* ****isi, f*llow*rJ fuy * c**+luciing ***t*::*c{t}, cn
intr*ducrian, r*p*ttr *! th* *aaei*) ar:d *i***c*i*n.

* ***?, ft*igl*Evs sh*l:lcl *,* srirxll** xs l,;**r*sr:ft W*r* il*cxr**nts t* th* ildit*r-in-Chi*l . lt*:vi*vss *h*uld
includ* i-utl *il*ii*r': i*f**'::*t1*n ** *** r*vi*ve*d i:**k,

,*, t*t?*r* t* t** #diBclr gen*r*ily 'raill i:* cr:c*pt** *rtly it 1**y r*f*r l* p*p*rs p*i:lish*r* i* tfu* j*r"rrnxl.
* C*nfsr**eqr F3r****di*gx in the f*rx *f p**r-r*vi*rae* *xttan<Jed ;:bplr*i:ls *a*lt* published **

sei)firal; suppl**r**t*. Ill**** c*fttfict th* **::ta*i th* j**rnal affi*e *r th* fd;tsr-in-Cftief in the $irct
insi;:r.:*e.

Submission instructions
A*icie* n":*rt be **Lrt"titt*d *tslis* at hitp:llp*h.*dmgr.*om. lrrstr*cti*nn *r: h*rr; t* l*g*t*r ar*d srrliffiit a psper
**lin* *re avail**l* at ?hi* ljfil* *n* a*thx tut*rial* *ars ** fer*r':* h*re.

lnitia! **bmissi*r:*
Y*u will b* a*k*d i* ir":put r*p*r*i*ly t*e titla, ;r*stia*i *r:d k*y*'r+rei* f*r ii'r* *rtieia r?r'!d c*n?ast *etaila fc;^ ali
**th*r$" Y*x uill b* r*quil'*d t* <:*xpl*l* * *cnfllet of lfiiu:r*st rs*ti€i**1i*rt {*rnr ac parl r:{ !?s* *nlins suhntic*i**
pr*c*$$.
it*qxired fil** f*r *lta*hnt**t includ*:

- T:41* ***^ 1:^-'"1' i !r!# sr*yv i, ,u'ud* m*!']**{:ript titl#. *r^:rr*r:? i**?ituii*r"ra:l xffill*li*r:* t*r *ll n',"**rsrg. *"* v't*ll ea affrliatio*r ;:t
f ii* linre rh* ;'::**x**riprt w** writt*r':" Sip**lfy ss{.ir**i *'If*rrfir:6 *nd *r.:pp*rl, i*c1*din6 *zty t*r
rqtjiVrrt*r,* s** ry:*di**rii***, xrsd <l*lttil *rry *xntli*1* *f i*t*re*t *mmil# ti:* ar":il.:*rs, als* incluci+ *n
*^L.a^'..1^{^^rin*l ai riAn".*n}}.*{,ni lti{tlcil*u!

- ;,;;;;;;;;;;;;;;;;i .,-"i'l-'"; {with*r:i nulh*t {2&{t3*5, *ffi1i,*tirsrz*.*r eekn*wr*ris**r**t*}
*pti*i';*l *tta*h;'nr::t* is:*l*cJ* :

* T**i*{s} a*rj fig*r*i*}. {es*h cttcr**<* er* **p*1"*te frl*, lrr ClvtYK {*rr**t ** .Xi# *r .*?* {i1**},
e $L:p,:len:*nt*ry i*f*rrr*ii*n *r.:*l"r ** c;l*ta**ts. *nin:*ii*r:*, *'l*dels *r vid*cs,
* F*rmissi*n i* pubtri** personal in{*rrq*licn form

Revised submissi*ns
Fle**o r *rl**ll

vy!v**!

e sii***ii man**crip{ 1!l* {.ct*#.***x}. &lj-ska*gea{* ?te_{*ae*eq{:83-t&*:jl{$-*s $-*#sqf i$e{*jl1}l"i*
jj,qsu{1ier--c +pj&e!&{}"}ess' ?yt$a:*--{*6*$es *aye *ten-ffi *Ss,

& ^^ ^-^'^ '* * ^,* f?l*s f*r *ny {lgur** in *i,4YK f*rtrt'*t 8$ .*Fl ry ,*p* file*, Fl#*s* r*f*r tte \>tjLrctl;::l^t' itiltilj
th* figul*s *e**ticn bei*w fcr r*s*iuti*t'r gui#elir:*.s,

e rte*ponse ic th* r*l*r**$ *.*i"r**':ls ;:* * W*rrl {.#*ci *r f}*f {.pd$ Il*;
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* Sflanned, tsi$,red copyright form. Plea*e se* ihc copyright submission policy **clian f*r more
inf*rrn*ti*n oil capyright and links t* *ll fcrm*.

DO NCT inelud* id*ntiiying a*th*r informati*n ir: the ma*uscripl d**um*n!, plea*e inetude th!s inf*rmati*n *n a
separale titlo pag* or *nt*r du;'ing th* submiseion pr*c*ss. lt ir n*l *eces$ary to upl**d f*r a seecnd time iil*s
that were uplc**ed wilh th* initisl *ubrnis*on afid tl:at hav* n*t been *lter*d,
Pl**se b* s{.xr* t* cornpi*t*r all field* durir:g the *ubmi**i** pr'*ce**. For mcre ia;formati*n, pleaee see
ths submission poli*y $*cti*ft.
Submission policy

Copyright
It is a *onditian cf publication ti'ia1, *n aee*ptau{:e of thc *ficl* by ih* j**rnal Eclii*r. c*pyrighl musl be assign*cl
to the s*ciety c;' picf**sicnel lrg*ni*illian fcr whi*h lv'l*n*y publi*h** the joi;ln**i.
lf ih* ar:th*r i* r':*t rxbl* 1* *r*kc the as*ignm*nt, th* auth*r's *n'ipl*y*r may sigr: ih* c+pyright agraqment or

$rant a non-exclltsivs lic*r:re i* publish th* ar?i*l* i* th* j**rnal. lf y*u are n*t *ble t* assign *apyi'rght by either
*f th* ab*ve methoejs, ple ase t*nle*t il":* journal office.
F*r nr*re inf*rnati*n ** copyright and terms and c*nciilir:ns *f us*. i*cluding dep*siii*n in inotituiianal *r cubj*et
r*pasiicries, see ihe aulhor rasources arsa.
Author* subrritti*g uia th* ildii**al I'Jl*l:*g*r cnli*r* sy*tr;m, will nead t$ upl+ad a scanrreu, *rgned Assignm*nl o{
Ccpyright lorm cr lf apprcpri*te. li*ence t* pui:lish with the revised v*r'si*n af the:r *rlicie
Dawnl*ad the j**rnal A*signrnent *f Ccpyright i*rm or cither lice*res.

MORE OpenChoice: *p*n *ccess publieation options
Gold {immediate} ap*n access
Mar*y afier* ;ruthors a ch*ice in publishing th*ir rese*rrh, A*thars whc reqr-iire their arlicle tc be av*ilairte
immcdiately in lhe publie domain aniine i*pen frr$ess] rnay pay the Article Fublicati*n Charge {APCi ass*ciated
vrith the j*urnal via futa*cyTra*k *n*e they rec*ive cmail n*tificatic* ihal th*ir ar?iol* ha* gcn* ir:t* pr*ducti*n.
lnf*rmati*n eb*ut ll4*ft[ *per*hciee, Maney's ir'::*"re<iiate {g*tcl} *pen *ce#*s p*li*y, is uvaiiabie s* silI fip*n
accsss infcrmaticn page.
Tt,te Article Publicati*n *h*rg* iAfCi *s**cieted wit* ?a*diatrics anrl lrzt*rnali*rzal C*itd H*alttr is SDPf 1 ,Zf;* ar
USi]$2,f*0 per ariicl*.
5S% diseou*t c* #CIRfi *p**Ch*ie* AFec fsr {JK l*stitr"rti*ns sr.rb*cribi:'rg via th* Jisc C*ll*ctions
aSr*erfi*nt
It4aney off*rs * 50+/,> redr:ctien an the APCI qil+led *b*v* f*r *il IJK instilutlcrrs parti*ipat'ng in ih* Ji$c
Cail*clions agr*effenl witi: Man*y. &ulhors' instiiutien* are eligible for the <iisca*nt **ly *:"r j*urnel* ineluded in
th* M*ftff colls*ti*n l* vrl'rich ihey sr-:hscrii:* uia Ji*c. P!*as* ch*ck rryith y*ur iibr*rian i1 ?xxJtafi** ;*nrl
i*!er*ali***tl *ttitd t''l*atttt is inciilded izt l*et Jilc agreerne ni.
***e a p*p*r h** b**n ***epled l*r pr:bllcat!*lr. r*r;*e*ls f*r th* $*% rlisc*lint to b* *pplied sh*uld b* $enl t*
Je::nie Ccllins*r: ql.eollin*anQm*neypLrb!ishing.c*m] **f*r* pi*yn:*nt is m*d* in Ma**yTra*k.
Green {delay*d} epen acce$s
Auth*rs may alternativ*ly chaase * deiay*d op$il ances$ qgr*eni *ptian by s*li-ar*hiving ths psst-prifit v*rsi*n
(the **cepted. pe*r-r*vi*wed n:anu*cripi) ir the inslitr"rti*nal r*p**it*ry *f their highe r edu*ati*n errploy*r an<il*r
in *ubj*et-ba*ed r*p*sitarias (b*t n*t p*sled ia pcrc*n*|, i*stitlrti*ilal ncr soci*l neh.vorkifls siies), strbjert t* a
1Z-n:onth emh*rga periad. Fr4ore information;lb*ut clrr Sreen *rehiving pclicy car b* f*und via *ur opefi acress
inf*rrration page.

Fu*ding body requir*ments
As r***arch ccuncils and *th*r researrh grant ar:ar<ii*g bcdie* crnti;ri:e t* sel and reline their open acc*$$
n:ar:d*tes, fi'l*ney Publi*hing'* lic*ncing ;lnd *rrhivi*g p*licies have *volve* to c*n{*r*r t* the requir*mer:ts o{
lrcst of the *lakeh*lders. W* will cc*tinr:* tc *:*nitor *nei review requirem*nts and will he re*par*ive t* e hilnse$
und requests. l{ is **r i*1*nlrrsrt ta b* in a p**ition tc pubiish ac**pt*d pep*rs fr*x *l1sourcc$, lr*m all p**s of
lh* w*rld. Ther*i*r* if cur *pen ilsce$s p*li*i** ar* in c*nflic! wilh an *uth*r's *bility t* publish, w* urge y*u tn
coniaet *nd discl:ss y*ur *:iuali*n with th* jor:rnal's f*a*aging
ildilcr: ffi Or*sp* nshoice@ rnaneypu bli*h i ng " ccm.
Further in{a*nati*r: *n cp#n ac**ss mandate* *{ *r:lri* *f th* h*y fur"i*i::g bi*di** can be forrnd *n sur spen
access information page.

Conditicns cf submi*sion
Sy subrnitting t* this j*ilrle], auth*rs ackn*wl*dge, occcpi, and xgre* th*t arii*l*s a:"e cr:r:sider*d fer publieaiian
*n the i:asis il:*i:

* ?h* *$iclc plese*ts *rigit'r*i 'r.rork ih*i is r':*t **ing rcnsiC*r*d *r revi*wed i:y *ny *the;'publicaiian. and
has noi been publish*** rls*yrher* i* th* **n:e or a sirr:llar farr't.

* All ccntribt*ing auth*rs &re *yt'&r* *f, ar:d havc *cft$euted t*, submissi*n *f th* a*i*ie i* the j*urnal.
* Due regard h*s b*en given to ethical c*n*ideraticn* r*lali*g 1* lh* w*rk repart*d isee furlhor belavr).
* The a*i*le **ntains n* lib*llou* or unlay{fill *iateff*fits.

Publication ethics
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li i* the r*$psilsibility af e*ch afid evcry c*ili*h*tin* *''rt1]0i #f 
".p.f 

p*j1:? sn$*re thai clh* *cmplies ruith tu4at'rey's

c+pyright ar:d sit"ri*s f -J;;i6 ;Li:**i*i pnri*** ir',i*r, plnl*ct ttrc *ghtl sl aut.'otu' *diiars' reviewers and

*rrhlirhers aiik*. and ft*,,}ilH;;;* ir",n'ripur*iln or g1* i*;;r*ai ar:d c*pvrighi hcld*rs

ffieethica|printi!i|eSS*lCulbytheCommi1teeonFublrca!iontthics

f-?.trf ;;f 'l:i5 .:""*:il,I?x}f:-, srudy,cr_re*earch de**ribed in a i**rr:al arlirre has been *pproved bv a

n*rned Rcs*arch fithi*s ,0*.:r,,.itt**. rn arr*i*c]n,?Jit*rJiuii*nuur- irr"i'ii-] i- n* risk r:f d*pricare pubrication

f**[|:rxfr:s$}|Iy:*:?::I*sr d*er*r* any c*nfri*i *f inrsre sr cr c**:pe*ns interests coPil has

fiir*r.r gui*ar:ce *n th* *l*-j*r,lX -*mpeting ln#*rt*, ,s; *,*t tt-*y m*y inirucncc tns ;udgme nt *{ aillhors'

ievl*wers ard editors, atrd {i:i that ihey may,b* '*'*-':' 
cci*merclai' plilt'"ur' academic ar ftnancial' As a guide'

they hav* b**n d*scrib#;;a;;-'-rdi"r,, irn*Jri-J*rkr*r*i, *u*r* **a* * r****abr* reader {d*l ffii$ted *r

deceived. tn addiri*n, ali ;ruthcrs rn*st declare ;,f,;; ;;;;;t' *rat pa*iliio*n*nr h** been cbtained and that

er! reasonable sreps r*aoJi;; r*k;; to rnaint*ii.: ffi*il-;;**'iiiJritv. p:****-*** *'* informaticn on infermsd

ccnsent {cr more d*t*ils"
lt is t,*e pcticy of t,**ney l,u*tist.ring ar:i3 *li itg ***lth*ar* anrl me*i**l j*un-:al* t* adhcre t* ?h* *or:flict o{ int*reat

palicy recomrnencjcd *v tn* irr*rriiianal cammii** 
"i]'lu*i"nl 

Jc*rr':al Edit*rs (lcldJri

Reratlonslrips tnat cour& Le vir:+.,eti *s preser ,t,:rg'iionti*t.ot irterest lrr,lsl bs d*crare., ai th* suhmission stage

-rh* c*rr*spcn*in* *ud#l;;;;;r;;;;;;p*nsi*tJt*:'1ie *ubmis*io* J;;;k;1ire *ectarati*n cn behal{ o{ *ll

*c-*uth*rs. tf th*re u,* no'*o,iiri*is c{ inisr*sl, ;;;;;;h;;ld explicitlv itai* that there are n*r:* d*ring the

submissi*n Prsces$'
Arry afiilialior: v+ith an org*nis*ii*t.l ,+;!th a. financi*l it.:t*r*lt, dir*ct etr indirect. in th* subj*et mett*r of th* arti*le

$hallrd b* *xpri*lrty urntJ*. Aulhor* sh*r_:!d *J;;';;;;*ir*uun*. a"*.or*;rouiri *1*e idenr*y inriividuars whc

oravided wrili*g ul. otrr*r!**li**"* *** *is*1*ia th* funrii*g $sllr** *f the assist*t.i*e'

:fire stat*m*nt +f confticr ci int*iest *ill b* priniJi';;i;;;# oiti'* n'tici* iia*eept*d far p*l:licatian aft*r Beer

resiew. Alr articres nu**iri** i* Man*y ,oornuru"J,irl*j *i*-*r in*ru,t* rlt*ilJ,*Li or *on*i*t ai intelsst' or ib)

i*dicate *xp!1*itly ihst th*re is r:*r*"

fithical appr*val

ffi***,*m*y;::-:L:,;x$:":'#xTrf,Ju,,nr,?ry1l:11u, 
pat enr$ sr *rrimars'.,ltrst conform tc

rhe g*id*ri'r*s approve*-*! a n**:cd iesear{:h Jh#;;;;iti* iinst;tut;onii*i natian;:l} and the ilelsinki

*ecrarariorr *f 1 s75, * ,.ll,l-* ir';;;;. ;-r-r-*i,'* iJ *'.i- igrici *r.,aurJ *s r'reru*e<* rn suhmi*sion When

r*r*dir'rg experim*nr* ;;;;;i;,;*fl.*rs stlcut;1ff;;;;;-tr.,*' t**,*u#n {o'' it.'* cu'* ;s*t, t}st ttf Lats*r*t*ry

A*isyt*rs,ua*hingt*n **: l"tati*nat Acad*r:.ry r=r&lr, i&li*-* io*r***. :** L*it*r *{:he !aun':a} r*s*nrs* lh*

right t* s**k ;r c*pv *t tf,* --t*iJ*s i;1-L'1,t31ir-,i i*tevant etl''ie* co*':mitt*' nt u leiterirom thal **mmi*ee

*cnfirmlng t!:at *tnr.'$ apprav*l rs*s n*t require*. *"i*** *y,o*r* *e"a*at*-il'{ ii tl**;' atudy r*q*ired *thie s

*l:prcv*l but *rhicr -$'JrI--r *** nut **t*;**{ix*i't#t*p;r*;ti *e.r*g*eted' F*r {urther it":fcrm*tict.:'

ni+ase see:World rtfi*CiJnr nt*ociation Declaration o{ Helsinki'

Wfrat neeOs ethics aPProval?

1;;:.efiX;'*'il::ffi1J"i'il-;:T'TilJIlJjqlgg1:,1::o'*'in*tit*tians and c*nsurianci*s rhis

in*ludes alt p*t*rrti*l i**earch pa*ic;p*riis rerruiterj bV virtu* oitf':* fati*t:t *r Llse.s past ffr pfe$ent

. ffiil,::;:iLil,#J;:l;:?-T,,X':;:1111'l'u-n'-,uar.ris 
r)*cax*e or r**ir staius as r*r*tives cr caters *r

p*ti*r:t* arrd risers, es defined ab*v*

*Ac*ess*oOn,u,o'**'1$orotherbodilym*t*ri*t*lpa51arr*presenlpatie*ts
* Feta! m*t*ti*l ar:d lVi: inv*lving paticnts

* The r*cet"rtly d*a* ** h*spit*l pre*rise*

* Th* use of, o' po'*nt'*f acc*ss i*' **spital prer:tises *r faeiliti**

r Mcdical slaff recruil** ** r**sarch pa,"ti*ipa*l* by virtu* *f iheir pr*fes*ir:r:al r*le

Fcr furth*t infcrmsticn *ee:

Committee of Pubiicaiion flthics

worrd Ass*ciaticn *f Mcdicar [,ditors: fteconmendaiians *n pubticati*n fithics poricies for M*dical Journals

Human Tissue and Biotcgicat $amples to, *u*'ilEi;;;;-h * operaticr:al and [thicai Guidelines

lnternati*nat registration of cljnieal trials
To drsc*urage $eteerlve repartir:g *{ <t*i*. ;,;lar,'*-l*11*,* :':! :1.:::.:,tiitors 

eilf*ura*s a!''li:*I$ *f *li:ric*l trials t*

recisier their stuily on an intern*ircnally avaitantiiJata!:ase of cli*rt;al i'l*fi' fi rel*vanl nles** insert the

;A#utlt; -i*illiintvot'r str:dv,*i lhe submis*i*n slilse.

I niormed con$ent notificati*n
p*tieilts have a right t* privacy that should n*t b* virrated wiih*ui inf*rm*, coilsenl' t<ientifying infcrmati*n'

irr*tudirrg *airs$, i*iiiarr *r hospit*r ou,n**r* ;'#l,ulilil* *,,*:sr:**'ir*'w*xcn ****ripti**s or photstrr*phs

u*ie*s the patient i*r parent orgu*r<liarri gi"ur'r"itt*,i in;*,^i',:*,1 *n**r*iioi'pubiicatian' inf*rm*d *on**nt
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requires that {ai th* id*t:tiflabl# pati*ftt i:e sh*,rEn the ffianus*ript t* b* pub!ished, and {b} lhe permission lor lhe
publicatian ol perscnal infarmalion form i* cr:rnpl*t*<i by th* p*ti*nt. Authors,.v!ll b* *sk*d tc *bt*in wrllten
inf*rm*d c*fi*eilt wh*re appr*pri*r.* *r:d ihis sh**ld be arehiveei by th* *uthors an* pr*vided *n sLrbmissia*.
Wheth*r inform*ci ec*s*nt has h*en *bl*ir:** *h*uld i:e lndicated i* the nlbllsh*d afiels.
il*rrnissi*n t* pr.*bli*h pxti*r:t ph*t*graph*
Itda*kir:g the eye regicrr in ph*t*gr*ph* *f paller':ts is inadequ*te proi**tio* af ***rymity and sp*cific p*rmis*!*n
i*r faeial photographs *f patienls i* req:;ir*d. Vrlrilter, c*ft$eill fi1*st a*co*1pi,rry $ubffiitted ph*iographs of this
r':ature.

Plagiarism
Illagiarism is the capyirrg *r *** of oth*r ar"lth*r*' wark wilhout pr*per *ckn*wiedgm*nt or attributian. lt is
un*thical anri unacc*piabie in the c**t*xt *f sci**tifi* puhlicati+n, iniring*r auth*rs' m*ral rights and might als<:
be ill*g*l if ecpyrlght is infrin6*d.
Authars musl eil$ure lhat all pricr w*rk ** rnhich {hey <*raw i* expti*itiy ackr*wl*dged. a*d that i*e saurces are
i:'rcluded in the iist cf refsrelrc*s. Thi* r*quir*n:enl r*i*te* ta lhe m*th*ds, r*slrlts an* eonclusi*n* an which ih*
pres*nl work is bu1lt, *nd to th* text *f the arii*l*s in u*hich il h*s been pres*nt*<I. lf paseeges of texi are eopi*d
wcr<J-for-rqr:ri:1, the s*ur*e musi be given and th* text mu:t be plac** v*iihin qu*t*tion marks. lf the criginal i*xt is
parephrased *r r*produ*ed v*ilh min*r *lt*rfitions, {hio n':rist he mad* cle*r and the souree given. 11 is
unacc*piabie t* r*prod*ce *rtensiv* p*s$aS*$ of lext with*ut permicsi*n frcn': tne a*thcr{si end th* ropyright
h*ld*r.
A r*laieeJ unac*epiable practice ic redundant pui:licati*r":, the r:':ultiple pubiicatian er sijbn:isei*n by an auih*r cf
the s*me reser:rch *r the r*-*s* *l **bst*ntlel B*rti*ns of *rtricl** without a*knowledgrnent *f pricr publicati*n.
This includes publicaii*n af a* a*icle in *iff*r*ni tangiiag*s.
ftedundani pLtblic*tion *f th€ $am* material e r:ri plagiarism cf i:th*r*' wcrk r*rith*ut ackr':*wledgrnent are s*ricus
e*ntraveniicns of *thi*ai pri*ciBles thal may iesv* ths *ulh*r *p*n to sa**tion.
It is th* r*sp*r':sibility cf se*ior auth*r* *nrl the instiir.:ti+ns in which they vrark 1a *n*Lu* thet alticles appearing
urtC*r their ilame$ c*nicrm lff th*ss gr:id*iin*s. ll is * **nditi** *l su*r;rissi*n ta the j**rr:a! tha1, f*llcvring dlt*
prseess, all authors *f ;*ny a:"ticle f*und t* have hreached g*od pr**t"it* *ccspt re*pcnsibility far this breaeh.
v*hich wil! b* suhje*t ta sar:*ti*rr at th* p*blistrer's ar':d ildit*rs' al:s*lute diseretion. These sancti+*$ may
inciude. is$*r ali*, t** relr*cii*n *f a pr";bli*l,ed ariirle, pi"ri:lic;*tion *f * nate ci *crrecti*n *r *p*lcgy, banni:"rg
fulure eubmissions by any **th*r lor a sp**ified peri*d. andicr nctificati*:: *{ the he*el ai th* c*ihars' d*partm*nt
&. :^^.,r,,r:^^ut ti lDrqutiut I

ffiweffi
ffi

Man*y is s memh*r *f CrossCheck, th* l**lti-puhlish*r iniliative t* eomb*t pl*giarism *nd r*d**dant publicati*n.
$ubt'ni*sion* arc check*ri lcr simil*riiy *gainsl ih* CraxsCheck datrahas* rrEhich ccnsi*ts *f pubiirh*d mat*ri*l
{r*x: i:ll pa*icipatifi# puhlish*r* u*ing iThenti*ate s*ft*:are, and rnay b* subjeet io olher *utcmat*d checks.

Authorship
The ii*t of *uth*r* *h*uid in*lurie *lt lhr:s* wh* e** l*gitir':iet*ly ci*irn a*thorship. lhi* will bs *ll th*se vsh* havs
m;lde a substantial e*ntribution t* the ccrrr,ept and design, **neluct, a*alysis or nriting *p c{ * study or piece of
rerear*h. Aulhors must s*pply cj*lails *f th*ir ir':dividual c**tribution* ic th* w*rk, ;rnd thi* d*ta *iill h* published.
Ccr:1ribr*i*r':s r,vould be *xper?cd l* tall inl* ane cf llT * f*ll*u;irtg categ*ri**, *lth*ugh cne *f thes* may nat b*
suffici*nt *n it* *wn t* warr**l ar-rlh*r*hip:

r C*nr:*iving *r:d d*signing ihe str,rdy
* Cbt*inin$ firrrding **t3!*r ethi*s *g:pr*val
* Call*cling th* rl*te
* An*lysins 1** dala
* inter!:r*ti;:g th* dat*
. t*nJriting th* aficle in rryha!* ot in pa*
* ltevisins the aiti*is

H.iech auth*r shauld have p*lticipated suff:cieiltly iil the articl* to tak* public r*spansibilily {cr the c*nt*nt relevan1
t* their ovrn *antribLrti*n" The e*rresp*ndi*S *rjthar vyill bc *sked io sigr': *nd warrant that ell th* c*- alJthsr$
kn*va and und*rstand lhat a suhmissicn t* the j*urn*l is heing n:aris. ln addition, *t least *ne aulh*r *ho*ld b*
de*ignate<l *s ihe gu*r*nt*r l*:" t*e int*grity *f th* dat* on which lh* a*i*l* is base<i. This v;ill *amelly b* the
c*rrespondin!; *uth*r.

Changes to authorship
Thi* p*licy c*{ic€rn$ the aslditi*n. d*l*ii*n, Gr r*- ffir*ilge*:*nt *f *r"ithar nam*s in th* **th*rship *f acc*pt*ci
articl**.
*ef*rs ttue a*e*pted adicf* ts per*.tistzed in *n i*eu*:
R*qu*st* ta ad* cr ileriove *n *uihor, to re-arr*ng* th* li$t *f authcrs *r ehange thc c*rr*spcn<iing authrr must
b* *ant by the *crre*pc*ding axihar to thcl l-'tan*:y l-4*n;;rging fiditar *f the journ*i. The request must e*ntain iai
lhe re*sorr '.n;hy ihe *uih*r sh*uld be *d<i*d *r r*r:sved, th*. li*l r:f auth*rs re-arrang*d *r th* c*rr*sp*nding
*ut*cr changed, snd ib] aisned c*nfirc*ii*n (by *rnai1. i;x *r l*ti*r) by *ll *utlars, inclucling the *ut*or being
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added or re*:*ved. that th*y a$r** io ihe change. This p*li*y applies to artri*l*s whi*h have he*n p*blished
**li*e via Advxnce A{icl*s.
frft*r th* a**epted artid* i* p*l*lisfu*d ilt ax iss**;
Chang** 10 a*th*rahip after th* *ccepl*d articl* i* pubtished in an i**u* t+ili ger:*rally nct be mad*. The
eorrcsponding authar shculd in th* first inslcr:r:e fo*a#ft th* i'-{cr':ey l'"{an*ging [ciilar ol the j*urn*l r,rith ihe
inf*nnati** de*ribed *b*v*. ft*quextr wiil be dis*,;ss*d wiih ih* J**ral fiditrr.

Permissicns and u$ing eopyrighted material
l+la*ey is a sign*t*ry *f the $TM Permissions Guid*lines rel*iing l* th* fi;**s* +f iimit*d amcunt* ol n:aletial fr*m
published w*rk*.

Using copyrighted material
Authors who rarish lc r*pred!":c* r::aterial {r*r* pr*vi*urly pl:biished scurc*s or:*hen **pyrighl is a'irned by a third
parly, *uth as secii*ils *f t*xt *r !c:ag*s, *:**1 oht*in u;*tt*n p*rmi***n from th* c*pyright holde r apd any *ih*r
intererted parly. Authors sh*uid oi:t*in p*ro:ission ta u** iiefi":s rr,rithir"r th* *cn1*xt of th* articlo ar:d ensur* th*1
th*y explicitly ohtai* perris*ian {*r the iollcwi*g *r**s:

"1 . Permissi*n ir"r all gecgraphic*l r*gi**s *f th* waild
2. Ferrnission in all fcrr:ats, i:':eiuding ele*tr*nic
3. P*rmis*i*n in p*rp*tuity, incl*eiing thc cnline v*rsi*r:

A letter template that *uihcrs can ilse ao scek sLrch permissi**s ls *bt*i**ble hy clicking here. The aulhor ehould
provid* d*iaii* *f the arti*l* ar":d tlte jcur:al tllN* arrd *blain a *ig*atur* to ihe l*tter. lo{;rr:y capyright ewners prefer
t* praviri* their awn leti*r *f permissi** *r':eJ this is ac*ep1*bl* a* l*;'lg ** th* thra* r*q*irem*nt* *bove are
fulfilled.
N*t* thai *:a*y pr"rblish*rs iloyt' *eal rr*ith **pyright perr::!*sicns reqil*tts cnline via ftightsli*k ia p*rr:':issians link
is r.;sually pr*vided fr*m th* abstract pag* *f th* artici* in quesliani.

Author images
li i*uth*rs rgi*h tr: ret*i* c*pyright *{ their own im*ges in their *r*r':uccript, thi$ can h* a*ccmn':*dated. Aulh*rs
wishing i* retain the *opyr:ght irr an imege sh*Lrld indic;:t* ihi* by ad<iing into the figur* captir:n vr*rdirg st*ch as
"Q iAr-rthcr nameJ" or "C*pyright iAutl:*r :':*rr:*1". ?his'+rili *nsur* th*t *ny*n# v,rh* ma'f sub**quenily want t*
refer*nc* the BJ*ri{ or r*us# th* ircag* wili kr:aw,r*hc *.,rr:* ths **pyright and th*re{*re who ia c**laci far fu{h*r
pe rmirsio*.

Using images from Gcogle@
Authcrs firsy use *ccgie L4ap/Ga*gl* llerlh images in *rti*les (wh*r* r'rec*e*ery), *ub;*ct tc th* guideiinee
published by G**gie *n ils \rrebsite . full *ckncwledgmcnl n:r*si br* given in the captlcn cr*dit. Auth*rs n':ay
inclurJr* links 1o S**gi* pages in ih*ir *rti*l* as !o*g as th*y da n*1 use G**gl* hg** as links.

Using imag*s and other content from the intern*t
The iniernet is n*t a *opyright-fr** zcne *nd c*pyright law* *pply t* lh* internet, **r.letimcs m*re rigorcu*ly th*t:
i*r *ther mediunr* Authors must ch*ek th* tsrr*s a*ri eondillans of the v.rebsile andl+r the **pyright di*rlaimer; i{
thes* items *r* l:*l vlsibl*, pl**s* d* r*t *s*urne thai r*-Lr*i:"rg ccntcr"li is acceptable
Manuscript preparation
ln prep*ring lhe manuscripl ss il W*rd *r rlf file, th*re i* n* n**d 1* f*rmat th* articl* to ;r *p*cific laytut cr
i*mpiat*, b*l pi*a*e inciude italic *r l:*l* type rr+herc n*c*ssary.
lv4a*usc{pts mu*t he rr,rritler: in fngiish. **ubie spacing sh*ulcJ b* used throughol.]t y*ur manuscript (ex*spl the
lisi *f ret*rence) ilnd all pages shoul* *e numb*red c*ns*cuiiv*ly.
P*p*r* shoukl be sei c*{ *c f*ll*rr,r*,r.rith *a*h s*cticfi *eginning $n a separatr $heet:

c Tille page, ineludirrg *cnflict-+f-i*ler*st staicmen{, a*knewl*dg*m*nt* and grunts receiv*ti by auth*r*.
c Abslra*t a*d key w*r<is
r T*xt
* Re{srences
e Tablcs
I rllil4pa

Abstracts
Th* ab*tr*ci *h*nld c*il$ist *f not rn*re th** 21* w*rde summ*ri*i*g th* c*nt**ts af th* article.
$tr*ctr.rred xh**raet* ar* **lig*t*ry v;h*rr ***mitting Original ltes**.Lth Pgpcrs, *nd chauld he subr*itied und*r
the f*llowing h*adi*gs: Ba*hgr**r"rd, Aims, *bjectivs*, M*tlr*ds, Rcsult*, C*r:clusi*n.
Ailicle$ *n f-,jfllgAl"l*#-s- *h*r:l* c*ntsin str*ctiu*d r*b*lracts vrhich inclu*e the teffis that ths CCN$*ftT gr*up
h*s id*ntifi ed ** es$ential {wr{yr.eonsoristatefi *nt. org/?- 1 1 90}.
Ahslra*is f*r C;es* fi*grytq sh*ul* be *r:*tru*tr"rr*d *r"lt *h*uld sumr'::*ri*e the background, ffiain ci€ta'ls of the
*aseis) and ccnclusi*n

Keywords
Up ta eight k*yvrcr*s r":ust be ir':clud*d y;ith th* manus*ript" Keywcrds increase th* chances *i the pubiished
a*icl* b*ing lccat*d *nli*e, *r:* sc they sh*uld a**urat*ly r**e*tvs*at th* articls is about.
K*yv,r+re!s should ${ari lqilh * c*pit*l lett*r *nd sho*id i:e aeparat*d by s*mic*lons: e.g. Antimlcrabial resi*tance;

. Blc**Sstrea*r infe*ii*r: Heallhcar*-ass**ialrd i*fecti*n; lle*n*tei int*nsiv* c.ar*.u*rt
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