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ABSTRACT

Background

 Neonatal  sepsis  is one of the major causes of morbidity and mortality at the community and hospital

levels in India. There are several community practices associated with and contributing to Neonatal

sepsis, especially late onset variety.

Objective

To analyze whether scalp shaving is an independent risk factor associated with community acquired

late onset neonatal sepsis  and the causative organism responsible.

Methods

This was a prospective, non-interventional, observational study. The study was conducted at two

tertiary teaching hospitals in Eastern India from 1st May 2010 to 30th April 2011. A total of 382

babies were diagnosed as Late Onset Neonatal Sepsis and 410 , age and sex matched controls were

taken from the Well Baby and Immunization clinics. The patients were clinically screened for sepsis

and "septic screen" and blood, urine and CSF cultures sent, as needed.

Results

History of scalp shaving was present in 46(12.04%) out of 382 cases of Late Onset Neonatal Sepsis

as compared to 20(4.87%) of 410 matched community controls, the difference was statistically

significant (p<0.005).

 Positive blood cultures were obtained in 20(43.48%) out of 46 scalp shaven babies as compared to

118(35.11%) out of 336 non scalp shaven babies. The commonest organism in babies with scalp

shaving was found to be methicillin resistant Staphylococcus aureus(MRSA), whereas the most

common organism  in non scalp shaven babies was Klebsiella pnuemoniae .

Conclusion

Scalp shaving appears to be an independent variable associated with community acquired Late

Onset Neonatal Sepsis.
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INTRODUCTION

 Neonatal Sepsis (NNS) remains as one of the most

common cause of neonatal mortality and morbidity at

the community and hospital based levels in India.

Sepsis/meningitis (NNS) (18.6%) is second to perinatal

asphyxia (28.8%) as the most common cause of

neonatal deaths.1

Late Onset Neonatal Sepsis(LONNS) contributes to

about 12.2% of total deaths due to NNS. Apart from

the unavoidable causes of LONNS, the avoidable

causes include lack of breastfeeding, poor cord care,

superficial infections (pyoderma, umbilical sepsis),

aspiration of feeds  and disruption of skin integrity with

needle pricks and use of IV fluids.3

Certain local practices are followed in various

communities in India and across the world.4, 5, 6

In West Bengal there is a ritual  of scalp shaving

especially on the 5th day (age range 4-15 days) in

certain minority and tribal communities. No one knows

the exact reason why the scalp is shaven but perceptions

range from it being a ritual to the prevention of lice

infestation and even being the treatment of seborrheic

dematitis. In North Bengal, the Rajbanshis  and Bihari

Muslims followed the custom more as compared to

Gorkhas, Bengali Muslims and Hindus. In South Bengal

the custom was followed by both Muslim communities

but less so by Hindus.

This study was conducted to delineate whether ritual

scalp shaving is an independent risk factor in the

causation of LONNS and the organisms responsible

for it.

METHODS

Appropriate consent from the caregivers and the

approval of the respective hospital ethics committees

were taken.

The inclusion criteria for our study was

1. Birth weight > 2.5 kg.

2. Gestational age (GA) > 35 weeks.

3. Exclusively breastfed.

4. Uneventful intrapartum, peripartum and

postpartum period apart from physiological

jaundice.

The exclusion criteria were

1. Low birth weight <2.5 kg.

2. Prematurity GA<35 weeks.

3. Prelacteal usage or artificially fed.

4. Prior or current hospital/nursery/NICU

admission for Early Onset Neonatal

Sepsis(EONNS), perinatal asphyxia,

pathological jaundice, meconium aspiration etc.

There were a total of 382 cases of LONNS included

in the study in the two teaching Hospitals (198 cases

in North Bengal Medical College & Hospital-NBMCH

and 184 in Calcutta National Medical College &

Hospital-CNMCH) satisfying our inclusion criteria.

Altogether 410 randomly selected age, sex and

community matched controls were taken from the Well

Baby and Immunization clinics (210 cases in NBMCH

and 200 cases in CNMCH).

All the selected neonates were categorized into two

groups-neonates with or without scalp shaving. Each

group was assessed clinically and cases clinically

suggestive of sepsis underwent

a) Sepsis screening including Total Leukocyte

count (TLC), Absolute neutrophil count (ANC),

Immature: Total neutrophil ratio, micro ESR,

CRP and Chest xray.
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b) Blood culture using BACTEC 9050 instrument

(Becton Dickinson, USA).

c) Urine culture and sensitivity.

d) CSF examination for cells using modified

Neubaer chamber, Gram stain, proteins, glucose

with simultaneous blood glucose using a

commercial Glucometer and subsequently

confirmed by lab glucose.

Only in 145(37.96%) cases CSF examination was

done when the following parameters were satisfied

i)  Infants with positive blood culture

ii)  Symptomatic infants with negative blood culture

who are empirically treated for the clinical

diagnosis of LONNS.

Cases of meningitis was identified by the following

criteria7

a) positive CSF culture

b) organisms on Gram stain

c) CSF leucocytes >32 cells/ml

d) CSF:blood glucose ratio <0.8.

e) CSF Protein  > 170 mg/dL

f) The two groups were compared for clinically

suspected features, sepsis screen positivity,

blood, urine and CSF culture positivity. Culture

positive cases were again compared in the

respect of organisms isolated.

RESULTS

The most common instrument used was a khur (a

sharpened iron razor) (82.5%) but disposable razors

and blades are being increasingly used (11%). None

of the respondents claimed to see an old blade being

reused but khurs are reused and even used on adults.

We observed that in LONNS group, the median age

of scalp shaving was the 5th day (range 4-20 days)

with the median age of onset of infection was on 8th

day whereas the median age of onset of infection in

non scalp shaved babies was 6th day(range 4-28 days)

. The community barber was the most likely person to

shave the scalp. Antiseptics ranging from Dettol, Savlon

and alum (Fitkiri) were applied and tap water was

used at times. None of the caregivers perceived any

harm in the procedure and 77% felt it to be useful as it

was rooted in the tradition of their forefathers.
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TABLE 1.

                                                 LATE ONSET NNS (n=382)              CONTROLS (n=410)

SCALP NON SCALP CALP NON SCALP

SHAVEN SHAVEN SHAVEN SHAVEN

No. of neonates* 46 336 20 390

Median age of scalp

shaving in days 5 NA 7 NA

Median age of presentation as LONNS 8 6 NA NA

Sex (M:F) 1.12:1 1.02:1 1.15:1 1.03:1

Mean Birth weight (gms) 2759 2818 2805 2837

Mean Gestational age (GA)

at birth (in weeks) 37.2 37.5 37.3 37.9

Mode of delivery-% of normal deliveries 82.2 75.9 80.7 75.3

Place of delivery-% of home deliveries 60.9 55.5 58.5 53.2

                                                                                     *Statistically significant: p<0.005

Both late onset sepsis and controls including scalp shaven and non scalp shaven were matched with regards to

age, sex, birth weight, gestational age at birth, mode and place of delivery.
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TABLE 2.

LATE ONSET NNS (n=382)

SCALP NON SCALP P value

SYMPTOMATOLOGY SHAVEN (n=46) SHAVEN (n=336)

1.Refusal of feeds/feeding difficulty 25 (54.4%) 180 (53.6%) 0.920

2. Breathing difficulty/grunting 18 (39.1%) 141 (42.0%) 0.714

3. Fast breathing (RR>60 bpm) 22 (47.8%) 155 (46.1%) 0.828

4. Cyanosis 8 (17.4%) 38 (11.3%) 0.235

5.Abnormal behaviour 37 (80.4%) 283 (84.2%) 0.513

6. Staring spells/convulsions/shrill cry 11 (23.9%) 108 (32.1%) 0.258

7. Hypothermia 9 (19.6%) 77 (22.9%) 0.609

8. Fever/temp. >38 degC7 35 (76.1%) 275 (81.8%) 0.349

9. Jaundice 7 (15.2%) 35 (10.4%) 0.329

10.Asymptomatic 6 (13.0%) 55 (16.4%) 0.564

11. Others 12 (26.1%) 110 (32.7%) 0.364

 Abnormal behavior and fever is the commonest presentation in both groups, while refusal of feeds and fast

breathing also were noted in more than half the babies in both the groups .
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TABLE 3.

                          LATE ONSET NNS (n=382)

No. of SCALP NON SCALP

neonates SHAVEN (n=46) SHAVEN (n=336)

INVESTIGATIONS

Septic screen Positive 361(94.5%) 43/46(93.4%) 318/336(94.6%)

1.Mean Total leukocyte count (TLC)

    per ml 5883 6005

2. Mean Absolute neutrophil count

    (ANC) per ml 1392 1495

3. Mean I:T ratio 0.22 0.17

4. Mean CRP in mg/dL 8.95 8.99

5. Mean micro ESR (mm  in 1st hour) 15 18

 Cases of meningitis 36 (9.4%) 3 (6.1%) 33(9.7%)

6. Mean CSF Cells per mm3 86 95

7. Mean CSF Glucose in mg/dL 40 45

8. Mean CSF Proteins in mg/dL 170 192

The above Table shows Septic screen to be positive in over 90% cases in both groups. The percentage of cases

diagnosed as meningitis using the previous case definition was 9.4% of all cases of LONNS  with the difference

between the two groups not being statistically significant.
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TABLE 4

     Organisms Culture positive cases Culture positive cases among

among scalp shaved non scalp shaved P value

Blood Urine CSF Blood Urine CSF

Methicillin resistant

Staph aureus (MRSA) 10 (21.7%) 0 0 26 (7.7%) 0 0 0.004*

Methicillin sensitive Staph

aureus (MSSA) 1 0 0 3 0 0 0.478

Coagulase negative Staph(CONS) 2 0 0 12 0 0 0.896

Candida Sp. 2 0 0 11 0 0 0.803

Acinetobacter 0 0 0 5 0 0 0.377

Klebsiella Pnuemoniae 4 (8.7%) 0 0 42 (12.5%) 5 0 0.183

E Coli 1 2 0 23 3 0 0.626

Proteus sp. 0 0 0 1 1 0 0.580

Non lactose fermenting Gram

Negative bacilli(NLFGNB) 2 0 0 9 0 0 0.609

Psuedomonas aeruginosa 0 1 0 0 0 0 0.010*

Others 0 0 0 1 0 0 0.697

Total 22 1 0 143 9 0

(47.8%) (2.2%) (42.6%)  (2.6%)

                                                                                          *Statistical significance: p<0.05

MRSA was the commonest and statistically significant(P value 0.004) organism implicated in scalp shaven

neonates (21.7%)  whereas gram negative bacilli especially Klebsiella sp. (12.5%) was the most common

organism in non scalp shaven neonates though it was not statistically significant.
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DISCUSSION

Scalp shaving is an ancient custom prevalent among

certain communities in Eastern India. No study has yet

been done to detect whether scalp shaving is an

independent risk factor for LONNS and the causative

organisms responsible for it.

The age at presentation of LONNS in our study was

day 8 in scalp shaved group and day 6 in no scalp

shaved group, which was different from Weber et al

12(10th day),and mean weight(2818 gms) was less than

Weber et al12(3121 gms) but reflecting our natonal

average of 2800 gms.8 There was no significant

difference between the scalp and non scalp shaven

groups as regards to their age of presentation, sex,

birth weight, GA at birth, mode   and place of delivery.

When we compared LONNS among scalp shaved

and non scalp shaved babies it was found that ritual

scalp shaving was an independent and statistically

significant risk factor in the causation of LONNS.

Abnormal behavior and fever /temp >38 deg C was

the most common modes of presentation while refusal

of feeds and fast breathing (RR > 60 bpm) were found

in more than half the cases.

Septic screen was Positive in over 90% in both groups

and the incidence of meningitis was comparable in both

groups (6.1% vs 9.7%).Other studies based in

Western countries suggest a lower incidence of

meningitis(134 cases of 9000 infants=1.5 %)15 but

reliable data are lacking from developing countries.

Significantly in 45/134 cases blood cultures were

negative15 but in our study we did not encounter this

problem, maybe due to the florid nature of our

presentation.

MRSA (21.7%) was the commonest and statistically

significant organism encountered in scalp shaven

neonates while Klebsiella pnuemoniae(12.5%) was the

pathogen commonly isolated in non scalp shaven

babies. The second most common pathogen seen was

Klebsiella pnuemoniae(8.7%) in scalp shaven neonates

and MRSA(7.7%) in non scalp shaven neonates. Data

on community acquired LONNS were rare and only

3 studies were found. The Kenyan study shows a

predominance of E. coli and Group B

streptococcus(GBS)while the WHO Young Infant

Study Group ,a multi centre trial shows Streptococcus

pnuemoniae, Staph aureus, E coli and Salmonella

predominating.16,17 The Bangladesh study findings were

similar to ours showing Staph. aureus as the most

common pathogen in community acquired neonatal

bacteremia but not necessarily sepsis.18 Our study did

not show GBS reflecting its paucity in Indian data as

well as S.pnuemoniae and Salmonella. Interestingly

Candida sp., Acinetobacter and NLFGNB were

found. The lone case of Psuedomonas came from a

urine culture. In conclusion, Gram positive bacteria

such as MRSA and CONS tended to be seen in scalp

shaven neonates probably reflecting their dermal origin,

while Gram negative bacteria such as Klebsiella, E coli

and NLFGNB were seen in non-scalp shaven neonates

,though no statistically significant deference was found

between the two groups.

CONCLUSION

In our study based in North and South Bengal we have

seen ritual scalp shaving to be associated with an

increased risk of community acquired LONNS.

MRSA was found to be statistically significant organism

causing LONNS among scalp shaved babies. The

authors strongly recommend the abandonment of this
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harmful practice and ask for greater social and political

advocacy for the same purpose.
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