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Background: In a full-term neonate, kidney functions are not fully mature and functional maturation continues postnatally. Normally they are 

able to cope up with most of the rapidly changing functional demands of the body and adapt to various endogenous and exogenous stresses. 

However in stressful conditions like septicemia, this capacity may be overcome leading to renal dysfunction. Neonatal septicemia or Sepsis 

neonatorum is a clinical syndrome resulting from the pathophysiologic effects of local or systemic infection in the first month of life. Subjects 

and Methods: All normal, full term, appropriate for gestational age neonates, delivered normally or by Caesarean section, who were without 

antenatal, perinatal or immediate postnatal complications and without congenital anomalies, admitted after the first day of life to the N1CU, 

during the above mentioned period, with a clinical suspicion of septicemia were evaluated. Results: Feeble cry (or the shrill cry of meningitis 

in some cases) was present in all cases (100.0%). Next important symptom was not sucking at breast which was present in all cases where 

breast feeding was initiated (In two babies it was not initiated) giving a total incidence of 92.6%. Other major symptoms included decreased 

urine output (70.4%), hurried respiration (70.4%) and vomiting (63.0%). Other symptoms more commonly found were convulsions (48.1%), 

hypothermia (48.1%) and fever (37.0%). Conclusion: Major differences between intrinsic and prerenal failures in septicemia in their 

presenting complaints were hurried respiration, cyanosis, grunting, convulsions, vomiting, fever and oedema were more in intrinsic renal 

failure where asoligoanuria, hypothermia, and loose stools were more in prerenalfailure. 
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Introduction 

 

With the changes that occur in the transition from fetal to 

post natal life, the kidney must immediately assume the 

placenta's role of fluid, electrolyte and biochemical 

homeostasis. The newborn's kidney is well equipped to do 

so, reflected in his ability to thrive and grow under variable 

circumstances of fluid and solute intake. There are however, 

certain inherent immaturities in neonatal renal function that 

need specialized consideration in many medical and surgical 

situations. Diagnosis and management of abnormal renal 

functioning in neonates must consider physiologic and 

pathologic events particular to the perinatal period.[1] 

Kidneys are responsible for body fluid and electrolyte 

homeostasis, in addition to being the principle excretory 

organ of the body. Acute renal failure in its broadest sense is 

the relatively abrupt cessation of kidney function, the result 

of which is the inability to maintain nitrogen,fluid and 

electrolyte balance.  

Acute renal failure is increasingly recognized  in neonates 

now a days which is attributed to the following factors, (i) 

Rapid advances in technology and better understanding of 

neonatal physiology have resulted in vast improvements in 

the quality of care of critically ill neonates which improved 

the survival (ii) Increased awareness of acute renal falure 

and importance of anticipatory monitoring (iii) Antenatal 

diagnosis of renal anomalies by ultrasonography (iv) 

Increased incidence of sepsis and use of nephrotoxic drugs 

and (v) Increased survival of premature neonates.[2] 

In a full-term neonate, kidney functions are not fully mature 

and functional maturation continues postnatally. Normally 

they are able to cope up with most of the rapidly changing 

functional demands of the body and adapt to various 

endogenous and exogenous stresses. However in stressful 

conditions like septicemia, this capacity may be overcome 

leading to renal dysfunction. Neonatal septicemia or Sepsis 

neonatorum is a clinical syndrome resulting from the 

pathophysiologic effects of local or systemic infection in the 

first month of life. 

Primary site of invasion in septicemia is most often the 

blood stream with the spread to meninges and other organs 

in some cases. Systemic bacterial disease occurs in one to 

ten cases per thousand live births. The incidence rates vary 

from nursery to nursery and depend on conditions 

predisposing to infection.[3] 

Neonatal bacterial septicemia is the commonest cause of 

neonatal admissions and neonatal mortalityin India. In a 

developing country like India, high incidence of septicemia 

may be due to contaminated in utero environment, infected 

birth passages, infection at birth, procedures without due 
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regard to asepsis, the practice of prelacteal or top feeding, 

poverty and ignorance.[4] 

Acute renal failure in neonatal septicemia is known entity. It 

should be considered in an anticipatory manner in all 

septicemic newborns, because it a life threatening medical 

emergency and demands the utmost skill of the pediatrician 

in its diagnosis and management. The seriousness of this 

disease is attested by the high mortality and morbidity that 

continues to be reported which can be brought down only by 

early diagnosis and management.[5] 

 

subjects and Methods 

 

The study includes the clinical profile of 100 cases of 

normal full-term neonates with septicemia admitted to the 

medical college 

All normal, full term, appropriate for gestational age 

neonates, delivered normally or by Caesarean section, who 

were without antenatal, perinatal or immediate postnatal 

complications and without congenital anomalies, admitted 

after the first day of life to the N1CU, during the above 

mentioned period, with a clinical suspicion of septicemia 

were evaluated.  

A detailed antenatal history was elicited to rule out familial 

renal malformations, complications like oligohydramnios, 

hemorrhage, infections, hypertension and antenatal 

ultrasonographic abnormalities. Natal history was taken to 

find out the type of delivery, indications of intervention, 

drugs used and other complications. Postnatal history 

comprising of perinatal asphyxia and other complications, 

time the neonate first voided urine, initiation of breast 

feeding or prelacteal feeds and details of examination at 

birth wherever possible were noted.  

The presenting complaints with special reference to the 

aetiology of septicemia, possible factors to the development 

of acute renal failure, clinical features of presentation and 

complications if any were recorded. A detailed clincal 

examination was also carried out.  

A sample of blood was taken for Blood urea 

(Diacetylmonoxime method) , Serum creatinine (Modified 

Jaffe's method), Serum electrolytes (Auto analyser/Flame 

photometry), Hb% (Sahli'smethod), Serum bilirubin 

(colorimetric), Peripheral smear, Total count, Differential 

count, and Blood culture. 24 hrs urine output was measured 

using condom catheters or empty disposable syringe sachets 

in males and perineal urine collection bags in females. Urine 

samples were sent for Albumin (sulphosalicylic acid 

method), Microscopy, Urine creatinine (modified Jaffe 's 

method), Urine sodium (Flame photometry/ Autoanalyser) 

and Urine culture wherever possible..  

A chest roentgenogram, Electrocardiograph, 

Nephrosonogram and CSF study were done wherever 

indicated.  

Diagnostic criteria used for septicemia was blood culture 

positivity. Out of the 185 cases initially evaluated, first 

consecutive 100 blood culture positive cases were included 

in the study and analysed in detail.  

A diagnosis of acute renal failure was based on 3 parameters 

- Blood urea >40 mg% or Serum creatinine>1.0 mg% or 

Urine output < 0.5 ml/kg/Hr.  

All cases thus identified as having acute renal failure were 

divided into two groups as intrinsic renal failure and 

prerenal failure. The values of Fractional excretion of 

sodium percentage (FeNa%) and Renal failure index (RFI) 

were taken into consideration for this division.  

An intravenous fluid challenge was given to neonates in 

both the groups, and furosemide challenge to some. Both 

groups were treated according to standard conservative 

regimen, proper antibiotics, other supportive measures, 

transfusion, peritoneal dialysis and ventillator care 

according to indications.  

Blood urea, Serum creatinine and Serum electrolytes were 

measured on admission, after 24 hrs and then serially 

according to each case. A daily follow up of each case with 

detailed examination was carried out. Recovery was defined 

as return of biochemical values to normal, normal urine 

output, regaining of normal physical activity and breast 

feeding. 

 

Results  

 

Table 1: Incidence of Septicemia 

Age of 

Onset 

Intrinsic 

Renal 

Failure 

Pre-

renal 

Failure 

Total Total no. 

Of 

Cases 

studied 

In this 

group 

Percentage 

Early 
onset 

septicemia 

07 
(58.3%) 

06 
(40.0%) 

13 44 29.5% 

Late onset  

septicemia 

05 

(41.7%) 

09 

(60.0%) 

14 56 25.0% 

 

Table 2: Incidence and type of delivery 

Type of 

Delivery 

Intrinsic 

Renal 

Failure 

Pre-

renal 

Failure 

Total Total no. Of 

Cases 

studied 

In this 

group 

Percentage 

Normal 
vaginal 

09  
(75.0%) 

11  
(73.3%) 

20 69 29.0% 

Caesarean 

section 

03  

(25.0%) 

04  

(26.7%) 

07 31 22.6% 

 

Table 3: Common Presenting Symptoms in Septicemia with 

Acute Renal Failure 

Symptoms Number Of Cases And Percentage 
Int. Renal 

Failure 

Prerenal 

Failure 

Total 

Weak cry 12  

(100.0%) 

15  

(100.0%) 

27 

(100.0%) 

Refusal of feeds 11  
(91.7%) 

14 
(93.3%) 

25 
(92.6%) 

Oligoanuria 07  

(58.3%) 

12 

(80.0%) 

19 

(70.4%) 

Hurried respiration 11 

(91.7%) 

08 

(53.3%) 

19 

(70.4%) 
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Vomiting 08 

(66.7%) 

09 

(60.0%) 

17 

(63.0%) 

Convulsions 07  

(58.3%) 

06 

(40.0%) 

13 

(48.1%) 

Cold body & 
Extremities 

03 
(25.0%) 

10 
(66.7%) 

13 
(48.1%) 

Fever 05 

(41.7%) 

05 

(33.3%) 

10 

(37.0%) 

Cyanosis 04 

(33.3%) 

04 

(26.7%) 

08 

(29.6%) 

Grunting 06 
(50.0%) 

00 
(00.0%) 

06 
(22.2%) 

Swelling of limbs/ 

puffiness of face 

04 

(33.3%) 

01 

(06.7%) 

05 

(18.5%) 

Loose stools 01 

(08.3%) 

04 

(26.7%) 

05 

(18.5%) 

 

Feeble cry (or the shrill cry of meningitis in some cases) was 

present in all cases (100.0%). Next important symptom was 

not sucking at breast which was present in all cases where 

breast feeding was initiated (In two babies it was not 

initiatied) giving a total incidence of 92.6%. Other major 

symptoms included decreased urine output (70.4%), hurried 

respiration (70.4%)and vomiting (63.0%). Other symptoms 

more commonly found were convulsions (48.1%), 

hypothermia (48.1%) and fever (37.0%). 

Major differences between intrinsic and prerenal failures in 

septicemia in their presenting complaints were hurried 

respiration, cyanosis, grunting, convulsions, vomiting, fever 

and oedema were more in intrinsic renal failure where 

asoligoanuria, hypothermia, and loose stools were more in 

prerenalfailure. 

 

Table 4: Common Physical Signs in Septicemia with Acute 

Renal Failure 

Physical Signs No. Number Of Cases And Percentage 

Int. 

Renal  

Failure 

Prerenal  

Failure 

Total 

01 Lethargy 12 

(100.0%) 

15 

(100.0%) 

27 

(100.0%) 

02 Weak reflexes 12 

(100.0%) 

15 

(100.0%) 

27 

(100.0%) 

03 Abdominal distension 09 
(75.0%) 

10 
(66.7%) 

19 
(70.4%) 

04 Respiratory distress 11 
(91.7%) 

07 
(46.7%) 

18 
(66.7%) 

05 Dehydration 06 

(50M%) 

11 

(73.3%) 

17 

(63.0%) 

06 Anemia 09 
(75.0%) 

07 
(46.7%) 

16 
(59.3%) 

07 Hepatomegaly 09 

(75.0%) 

07 

(46.7%) 

16 

(59.3%) 

08 Jaundice 06 
(50.0%) 

07 
(46.7%) 

13 
(48.1%) 

09 Sclerema 05 

(41.7%) 

07 

(46.7%) 

12 

(44.4%) 

10 Acidosis 08 
(66.7%) 

02 
(13.3%) 

10 
(37.0%) 

11 Apnoea 05 
(41.7%) 

03 
(20.0%) 

08 
(29.6%) 

12 Oedema 04 

(33.3%) 

01 

(06.7%) 

05 

(18.5%) 

13 Bleeding manifestations 03 

(25.0%) 

02 

(13.3%) 

05 

(18.5%) 

14 Hypertension 04 

(33.3%) 

00 

(00.0%) 

04 

(14.8%) 

15 Cardiac failure 02 
(16.7%) 

00 
(00.0%) 

02 
(07.4%) 

16 Cardiac arrhythmias 02 

(16.7%) 

00 

(00.0%) 

02 

(07.4%) 

 

Most important physical signs in septicemia with acute renal 

failure were lethargy (100.0%), and weak reflexes (100.0%). 

Abdominal distension (70.4%), respiratory distress (66.7%) 

and dehydration (63.0%) constituted next important signs. 

Anemia (59.3%), hepatomegaly (59.3%) and jaundice (48.1 

%) were present in about half of the patients. Other features 

included sclerema (44.4%), acidosis breathing (37.0%), 

apnoea (29.6%), oedema(18.5%), bleeding manifestations 

(18.5%), hypertension (14.8%) and cardiac manifestations 

(14.8%). 

Major differences between intrinsic and prerenal failures in 

septicemia in clinical presentation were hypertension, 

respiratory distress, anemia, oedema, acidosis, apnoea, 

cardiac manifestations and abdominal manifestations were 

comparitively higher in intrinsic renal failure whereas 

dehydration and sclerema were more in prerenal failure. 

Eventhough there was no association between the 

aetiological organism and type of acute renal failure 

precipitated, some of the organisms like E. Coli, Klebsiella, 

Group-B. Streptococci and Acinetobacter produced 

septicemia early, whereas Coagulase positive staphylococci, 

Proteus and Pseudomonas produced septicemia late. 

 

Discussion 

 

Neonatal bacterial septicemia is the commonest cause of 

neonatal admissions and neonatal mortality in India . In a 

developing country like India, this may be due to 

contaminated in utero environment, infected birth passages, 

infection at birth, procedures without due regard to asepsis, 

the practice of prelacteal or topfeeding, poverty and 

ignorance. In the present study, incidence of septicemia in 

normal fullterm neonates was 18.6% among all NICU 

admissions during the study period. 

Blood culture positivity in septicemia was 54.1% in this 

study, whereas Somu .N, et al found 75.0% and Monga. K, 

et al found 63.0% of culture positivity in their study groups. 

The difference may be due to technical lapses.[6] 

In the present study incidence of acute renal failure in 

septicemic neonates was 27.0% with a 12.0% incidence of 

intrinsic renal failure and 15.0% incidence of 

prerenalfailure. This was comparable with Griffin, et al who 

showed that 16.0% of septicemic neonates developed 

intrinsic renal failure. Jayashree, et al in a similar study 

showed 20.0% incidence. Incidence of acute renal failure in 

neonates admitted to NICU in a study by Norman and Asadi 

was 23.0% in which 17.0% was prerenalfailure and 6.0% 

was intrinsic renal failure. These figures were comparable 
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with the present study in the incidence of intrinsic renal 

failure and prerenal failure in acute renal failure in 

neonates.[7] 

Different authors showed a higher incidence of acute renal 

failure in septicemia in different clinical settings like Meeks 

and Sims - 30.0%, Nammalwar.BR, et al - 41.7%, Unni .JC, 

et al - 50.0% and Pereira .S, et al - 90.0%. These were in 

contrast to the present study and may be due to difference in 

selection of cases and methods.[8] 

In the present study. Intrinsic renal failure was seen more 

(58.3%) in early onset septicemia where asprerenal failure 

was seen more (60.0%) in late onset septicemia. 

This may be because early onset septicemia, commonly due 

to Group-B. streptococci and Gram negative organisms are 

more extensive and complications like endotoxic shock, 

sclerema, necrotizing enterocolitis, disseminated 

intravascular coagulation etc are more common . Griffin, et 

al studied 25 neonates with septicemia of which 4 infants 

with E. coli septicemia had intrinsic renal failure. 

Neonatal sepsis is twice as frequent in the male infants as 

compared to female infants. This observation was seen also 

by Somu .N, et al. 

In the present study male to female ratio in septicemia was 

57:43. 

There was no difference in the incidence of intrinsic renal 

failure between males and females in the present study. This 

was in contrast to Pereira .S, et al series where male to 

female ratio in acute renal failure was 12:8. 

The present study showed a higher incidence of septicemia 

(69.0%) in vaginally delivered babies compared to babies 

delivered by Caesarean section (31.0%) . This may be due to 

infected birth passages, infection at birth or procedures 

without due regard to asepsis as stated earlier because a 

good number of normal deliveries in this part of the world 

are conducted at home by untrained Dhais. 

The incidence of acute renal failure was also more (29.0%) 

in vaginally delivered septicemic neonates as compared to 

the other group (22.6%). The incidences of intrinsic and 

prerenal failures were high, 75.0% and 73.3% respectively 

in vaginal delivery compared to the other group. 

Clinical features of acute renal failure in septicemic 

neonates were a combined picture of both septicemia and 

acute renal failure. The presenting symptoms in this study 

were weak cry, refusal of feeds, oliguria, hurried respiration, 

vomiting, convulsions, hypothermia, fever, cyanosis, 

grunting, oedema and loose stools. These were comparable 

with other studies and data in published literature.[9] 

Oliguria was present in majority of acute renal failure cases 

(70.4%) in this study and incidence was more in prerenal 

failure (80.0%). This was comparable with 71.4% incidence 

of oliguria in Anand .SK, et al study, 80.0% in Pereira .S, et 

al series, 50.0% in Chevalier .RL, et al series, 100.0% in 

Griffin, et al series and data in literature. 

Common physical signs in this study were a combination of 

signs in sepsis, acute renal failure and their complications. 

They were lethargy, weak reflexes, abdominal distension, 

respiratory distress, dehydration, anemia, hepatomegaly, 

jaundice, sclerema, acidosis, apnoea, oedema, bleeding 

manifestations, hypertension and cardiac manifestations. 

These were comparable to other studies and data available in 

published literature.[10] 

Incidence of hypertension in this study was 14.8% and was 

seen only in intrinsic renal failure. This was comparable to 

Meeks and Sims (79) where the study showed 11.1% 

incidence.                 

 

Conclusion 

 

Incidence of septicemia in normal, fullterm, appropriate for 

gestational age neonates was 18.6% of all NICU admissions 

in the present study. 27.0% of these cases developed acute 

renal failure. 12.0% of septicemic neonates developed 

intrinsic renal failure. In the present study intrinsic renal 

failure was seen more in early onset septicemia (58.3%). 

Normal vaginally delivered babies were more prone to 

develop septicemia (69.0%) and intrinsic renal failure 

(75.0%).  
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intervention to avert its spread through “hand hygiene,” 
which still holds good as proclaimed by WHO in Geneva 
in 2005–2006 as “Clear care is safe care.”[3]

P. aeruginosa sometimes may be an opportunistic infection, 
a leading cause of  death as it is present in 5–20% 
of  hospitalized patients, so it can be endogenous or 
exogenous.[4] The risk of  acquired HCAI is a recognized 
problem in hospital worldwide. However, knowledge of  
HCAI and adherence to the stipulated protocol may bring 
down the incidences.

This study involves a few observations made in this hospital 
ICUs, including late-onset sepsis (LOS) in low birth weight 
infants in NICU and other ways and means of  transmission 
of  infection.

Multiple study and references made by Haque et al., in 
2018[2] (70 related articles) indicate that the type of  adverse 
events affecting hospitalized patients is adverse drug 
reaction, HCAI, and surgical complications. This small 
study was confining to HCAI that too in a limited area of  
Health Care in our MICU and NICU.

INTRODUCTION

Healthcare-associated infection (HCAI) is defined as the 
infection which has developed in patients after 48 h or 
within 30 days of  admission.[1]

HCAI some label it as a nosocomial infection is a challenging 
task in treating patients in intensive care unit (ICU). Among 
the vulnerable infection which we come across during this 
study were Pseudomonas aeruginosa, Acinetobacter baumannii 
(AB), Staphylococcus, resistant type of  Escherichia coli, Klebsiella, 
etc., some important infections to mention.[2]

Prof. Dr. Semmelweiss, a Hungarian obstetrician in 
1847, was the first to describe an HCAI and provide an 
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Aim
The aim of  the study was to study the healthcare-associated 
infection in ICU.

MATERIALS AND METHODS

The study was done in this Mount Zion Medical College 
Hospital with 550 inpatients beds, 8 MICU beds, 6 PICU 
beds, and 8 SICU beds. The study was approved by the 
local ethics committee.

After unsuccessful infection control by conventional antibiotics 
and recurrence of  the same infection isolates, we decided to 
carry out (with limited resources) some possible methods of  
analysis and investigations and following the international 
guidelines, which yielded some reliable results and are compared 
with the already published articles. It was up to our satisfaction 
and encouragement in this rural medical college setup.

In the period from January 2018 to November 2019, all 
consecutive patients hospitalized in the ICU, samples 
from many sites such as blood samples, urinary catheters, 
ventilators, pharyngeal, perianal areas swabs, peripheral 
intravenous catheter sites, and environmental sites such as 
tape water, washbasins, and samples from the white coat 
pockets of  staff  nurses of  MICU and NICU were collected 
and sent for analysis.

Hand hygiene techniques and surface contacts of  healthcare 
workers also done.

For patients with prolonged stay in the ICUs, multiple 
samples (one every week until ICU discharge) were 
collected for isolate recovery.

Samples from coat pockets of  nurses in MICU and NICU 
with the sterile pieces of  cloths attached – one polyester 
and other polyester cotton blend on their dominant hand 
pockets were collected with aseptic precautions.

We also surveyed a single bed step-down observation room 
near MICU from where a recurrent infection of  P. aeruginosa 
was isolated after the transfer of  patients from MICU, who 
were not infected with P. aeruginosa previously.

Real-time polymerase chains reactions (PCR) assay was 
done in a few selected patients (done outside labs) for 
rapid detection of  organism, especially for Acinetobacter 
baumannii colonization.

RESULTS

With available resources and under financial constraints, 
our study was limited to 200 patients and 300 samples since 

few patients needed another assay during review. This was 
good for tabulation and financial implications.

Of  these, 300 isolates – P. aeruginosa was recovered from 
126 isolates [Figure 1]. Fourteen patients from the single 
bedded step-down room near MICU have also grown 
isolates of  P. aeruginosa. Eleven samples grow with AB in 
the conventional methods, but it was for 20 samples in the 
PCR assay, reinforcing the real-time PCR assay is reliable 
and fast in getting the reports.

We observed hand wash technique also few days at the 
beginning of  the study. Hand wash with soap and water 
(60%) as well as alcohol gel (43%) was done. Before wearing 
gloves, nobody has done a hand wash, whereas it was 
60% hand wash after removing the gloves. Gloves play an 
essential role in reducing the risk of  infection transmission. 
Auxiliary nurses performed had hygiene on 51% occasions 
compared with 27% by the regular nurses.

In spite of  adherence to the protocols stipulated, there 
was a report of  isolation of  PA in the single bedded 
step-down room. Hence, tape water was sent for isolation 
of  organism which revealed the growth of  P. aeruginosa. 
Remedial works were done; still, there were isolates of  
PA intermittently, after which we installed PAIL end filter 
as done by Garvey et al., which yielded good results of  
negative for P. aeruginosa.

High touch surfaces such as patient bed care, equipment, 
charts, and tables in the workstation all handled by the 
staff  nurses. They observed the protocol we stipulated, 
but the housekeeping staffs though we educated them, 
minimally followed the hand hygiene and surface contact 
techniques. May be due to low education qualification 
and understanding, we hope so. 50% of  the time, they are 
the ones spreading infections from one bed to another, 
sometimes from outside also.

Figure 1: Distribution of Pseudomonas aeruginosa

P.aeruginosa
42%others

58%
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Since it was a financially affecting task, without putting 
further efforts in this category of  people, we advised the 
supervisors of  housekeeping and staff  nurses in MICU 
to watch strictly the housekeeping staff  and to insist for 
adhere to aseptic techniques – after which there was a 
reduction of  cases of  P. aeruginosa infection.

Fifty samples from pharyngeal and perianal regions 
and urinary catheters were sent for microbiological 
investigations, which yielded A. baumannii. Because of  
multiple sites of  infections, we sent it for conventional 
culture and sensitivity and real-time PCR outside our 
lab. Urinary samples also grow with multidrug-resistant 
organisms such as PA/AB/Kleb/E. coli.

Some 24 patients developed phlebitis of  the PIVC. Samples 
taken from the catheter inserted sites and the area around 
the catheter were sent for culture. After strict instructions 
regarding the PIVC insertion and at the end of  the baseline 
period, there was a significant reduction in the PIVC 
associated SAB infection rate.

Results of  10 each batch of  samples from the coat pockets 
of  staff  nurses, which showed the bacterial load was higher 
in 8 batches (80%) in the polyester cotton blend fabric 
than on the polyester fabric 4 (20%). The organism was 
Staphylococcus spp., P. aeruginosa, Klebsiella spp., E. coli, and 
vancomycin-resistant E. coli.

Reports from NICU (9 samples) which show infant born 
<32–34 weeks of  gestation who presented with sepsis. 
71% with S. aureus and 3% coagulase-negative (CoNS) 
organisms was identified.

DISCUSSION

P. aeruginosa is a ubiquitous and important opportunistic 
pathogen in the health care setting, particularly those 
with the impaired host or mucosal immunity. It is found 
in a wide range of  moist, nutrient-limited environments, 
may colonize hospital and domestic water taps, sinks, 
drains, toilets, and showers. P. aeruginosa forms biofilms 
that allow the persistence of  microorganism in the water 
system for long periods. Once infected, it may remain in 
the same room for months together and cause continuous 
transmission. This helps to explain why high colonization 
rates of  the hospital water system have been seen.[5]

Nosocomial P. aeruginosa outbreaks have been reported as 
associated with the water sources. Other potential routes of  
transmission include cross-infection, for example, patient 
to patient, carriage on the hands of  HCW, and through 
contaminated medical equipment.

 Transmission of  P. aeruginosa through water and hand wash 
basin taps matters in NICU-supported by disinfection 
and replacement of  high-risk plumbing parts which grew 
positive for P. aeruginosa. Between February 2019 and June 
2019, we recovered isolates mainly from sink taps, floor 
taps, and damaged corners of  a plastic rubber mattress in 
front of  the bathroom door. During this period aromatic 
cleaning solution was used which was inappropriate 
for inert surface cleaning. Corrective infection control 
measures were implemented, including (i) revision of  
the disinfection protocol, (ii) drying of  water surfaces on 
mattress after disinfection, and (iii) replacement of  all sink 
taps in MICU and NICU.

There was no infection in other areas. Hence, a new 
cleaning method adopted using a cloth impregnated with 
antiseptic solution cleaned first from the sink tap down 
the outlet of  the sink once only in a modification to the 
suggestion of  Garvey et al., using three separate cloth which 
was costlier in our economic situation.[6]

HCAI caused by multidrug-resistant AB also reported, 
which was continue to be an important problem. Multiple 
study including Blanco-Lobo et al. study described a low 
sensitivity of  the conventional method for detecting 
A. baumannii colonization, so we preferred RT-PCR assay 
of  rapid detection. Real-time PCR proved positive results 
within 3 h as claimed by Blanco et al. when compared with 
the conventional culture and sensitivity which took nearly 
48–72 h.[7]

An observation study in accordance with the King et al., 
a study involving healthcare workers assigned in 3 shifts 
with three nurses, three ANMS, and three cleaning staffs 
each in the shift in rotation for a specified period of  
study (1 month) which was a good model for this study 
and supportive for even to detect small mistake which 
was corrected very easily.[8] As usual, they touched all the 
surfaces during routine work in the MICU such as BP 
recording, equipment cleaning, distribution of  meals, 
distribution of  medications, and injection, among other 
works in the MICU.

Hand hygiene was observed, noting type of  aseptic 
used (soap and water and alcohol-based solution) use of  
antiseptic before and after removal of  gloves and swabs 
from high touch surfaces such as table surfaces, case record 
and the results are recorded. All subconsciously developed 
the hand hygiene practice, possibly after the education of  
the technique.

Regarding peripheral intravenous cannulae, infections 
with S. aureus resulted in morbidity and mortality and 
increased the cost of  health care. Hence, we formulated 



Manmatharaj, et al.: Healthcare-associated Infection in ICU

152152International Journal of Scientific Study | November 2020 | Vol 8 | Issue 8

a program including healthcare worker education, 
removal of  unnecessary catheters, removal of  PIVC at 
or before 72 h, standard chart for phlebitis assessment, 
recording of  the name of  the staff  nurse who inserted 
the cannula, date and time of  insertion, hand hygiene 
practice, with an alert for out of  hospital PIVC insertion, 
and those inserted in suboptimal conditions. Uniformity 
was maintained in this, including the phlebitis scoring 
system. Daily observation of  the phlebitis scoring being 
followed till now.

With this multidisciplinary involvement which ensured to 
improve infection control in PIVC. The fact that improved 
process technique rather than a reduction in device use was 
associated with improved outcome. The compliance of  the 
above program consistently brought down the infection 
rate to a significant level more than 85%. Some claimed 
impregnated sponge dressing for vascular catheters in 
addition to above-programmed care.

Wearing a white coat signifies a means of  identification, 
professionalism, and cleanliness of  the staff  and protects 
the individuals against body fluids and other contaminants. 
However, it poses a problem by the transmission of  
contaminants to the peers, patients, and environmental 
surfaces in the health care facility.

Sepsis occurs one in every five of  low birth weight infants 
worldwide. LOS due to Staphylococcus capitis occurred in low 
birth weight infants almost alternate days in our NICU 
recently with 10–15% mortality. Hence, we received a 
request from our NICU to combine with the evaluation of  
causes and containment of  LOS along with our ongoing 
surveillance in our NICU. LOS was primarily with CoNS 
Staphylococci. Methicillin resistance and vancomycin 
resistance are reported worldwide and mortality was more 
with S. aureus than CoNS.[9]

In our NICU, SA capitis was the dominant organism 
involved and the response also surprisingly above to 
our expectation because of  the strict compliance and 
knowledge of  sepsis in LBW infants by our staff. After 
adherence to our surveillance and corrective measures as in 
MICU, LOS mortality became nil till the end of  the study.

Follow-up Screening
After the implementation of  infection control standards 
in the MICU on every 3 months intervals, the patients 
treated for NCI were reviewed with culture report of  
samples and nobody reported a positive PA infection or 
any other organism.

In the MICU step-down room same 3 months interval 
culture from already positive sites were analyzed; the 

incidence of  PA isolates from MICU step-down room 
sample decreased from 14 isolates to zero only at the end 
of  the study. PIVC-associated SAB events also decreased 
from 24 samples to 1 at the end of  the study.

CONCLUSION

Double locus sequence typing method of  P. aeruginosa 
was convenient and a straightforward tool for identifying 
P. aeruginosa species types. Importance of  water sampling, 
clinical surveillance, molecular identification of  species, 
identifying the source such as water taps, the rubber 
matte in front of  the toilet facilities and education of  
healthcare workers in following in handwashing technique, 
insertion of  PIVC technique, analysis of  the type of  fabric 
and colonization are an eye-opener to us. There was a 
remarkable outcome in controlling the NCI in MICU and 
other investigated areas. LOS infection in very LBW infant 
and SC-related LOS was found to be associated with severe 
morbidity and mortality.

Recommendation
The revised recommendation in PIVC dressing impregnated 
with povidone-iodine which is freely available in our setup 
instead of  chlorhexidine for the vascular catheter in ICU 
yielded a good response.

A large portion of  nosocomial infection is preventable with 
the increased infection control methods and compliance 
of  regulatory guidelines and will bring down the infections 
to a large extent.
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Background: Neonatal septicemia or Sepsis neonatorum refers to systemic bacterial infection of infants during the first month of life. 

Infections are significant cause of mortality and long-term morbidity in neonates. The problem is that neonatal sepsis is a disease that may start 

with minimal or nonspecific symptoms and has a relatively low incidence, yet a high risk of mortality. Because the treatment is benign, relative 

to the disease and babies who develop sepsis often die rapidly, clinical practice has evolved such that many more babies are evaluated and 

treated for sepsis than have the condition, on the basis of subtle signs or risk factors, which resulted in over treatment. Subjects and Methods: 

This study was carried out in the neonatal intensive care units of the Pediatric Department of Medical College. The study includes the clinical 

profile of 100 cases of normal full-term neonates with septicemia admitted to the above centre during the period of study. Results: Most of the 

cases of acute renal failure required only conservative management (48.2%) whereas 11.1% of cases required peritoneal dialysis.Most of the 

cases of intrinsic renal failure (66.7%) required other modalities than conservative line in management, whereas most of the prerenal failure 

cases (60.0%) required only conservative management. All instances of peritoneal dialysis were in intrinsic renal failure group. Conclusion: 

Blood culture was the diagnostic criteria used for septicemia and the commonest organisms isolated were E. Coll, Klebsiella, Coagulase 

positive staphylococci and Group-B streptococci. 
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Introduction 

 

Urine produced by the metanephric kidneys of 12-16 week 

old fetus contributes to the formation of amniotic fluid. 

Although renal function is not necessary for longterm 

regulation of fetal water and electrolyte homeostasis, a 

process assumed by placenta, it is important in normal 

growth, lung development and protection from acute 

changes in fetal vascular volume. The  rateof urine 

production in normal fetuses is about 10ml/hr at 30 weeks, 

increasing  to 28ml/hr at 40 weeks.  

The fetus is unique in that excretory function is 

accomplished by continuous  highly efficient hemodialysis 

by the placenta, which receives approximately  50% of the 

infant's cardiac output. Two kidneys of the adult which 

comprise 0.5% of the total body mass, receive 

approximately 20% of total cardiac output. In contrast the 

fetal kidneys receive only about 5% of the  

cardiacoutput.Renal blood flow increase progressively to 

6% of cardiac output by the end of the first week, reaching 

15% to 18% by the end month of life. There is also a 

redistribution of renal blood flow from renal cortex to outer 

cortex with maturation from fetus to adult type so that 93% 

of renal blood flow goes to an area which constitutes about 

75% of  renal mass at maturity. [1] 

The rate of renal blood flow is determined by the cardiac 

output and the ratio of renal to systemic vascular resistance. 

Developmental changes in both determinants contribute to 

the postnatal increase in renal blood flow. Although it has 

been proposed that imposition of functional demand at birth 

causes a dramatic increase in renal blood flow, experimental 

evidence suggests that clamping of the umbilical cord 

doesnot in itself result in a sudden increase in renal blood 

flow. Primary factor responsible for the maturational 

increase in renal blood flow and change in intra renal 

distribution is a decrease in renal vascular resistance, the rise 

in cardiac output and mean arterial blood pressure 

accounting only partially. A major contribution to the 

evolution of the kidney from a high resistance, low-flow 

organ with most of the blood supplying the inner cortex, into 

a low resistance, high - flow organ, with most of the blood 

supplying the outer cortex is provided by anatomic changes 

in the renal vasculature. Several vasoactive substances 

suggested to have a role in the regulation of renal blood flow 

include, the renin - angiotensin system, the kallikrein-kinin 

system, prostaglandins, vasopressin and atrial natriuretic 

peptides. The renal nerves and adrenergic nervous system 
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(catecholamines) also may play important roles in regulating 

renal vascular resistance in the neonate.[2,3] 

Renin-Angiotensin system is very active in the fetus and 

newborn and plasma renin activity is inversely related to 

gestational age. Even then the plasma renin activity in 

newborn is 20 fold greater than in the adult. After a short 

increase postnatally for few days, it decreases gradually. 

High levels of plasma renin activity are associated with 

parallel levels of angiotensin-II and aldosterone. Although 

this renin- angiotensin system doesnot play a major role in 

the control of basal blood flow in the fetus and newborn 

normally, under conditions of stress like an acute reduction 

in fetal blood volume or fetal hypoxia results in significant 

increases in renin and angiotensin-II levels.[4] 

Neonatal septicemia or Sepsis neonatorum refers to systemic 

bacterial infection of infants during the first month of life. 

Infections are significant cause of mortality and long-term 

morbidity in neonates.  

The problem is that neonatal sepsis is a disease that may 

start with minimal or nonspecific symptoms and has a 

relatively low incidence, yet a high risk of mortality. 

Because the treatment is benign, relative to the disease and 

babies who develop sepsis often die rapidly, clinical practice 

has evolved such that many more babies are evaluated and 

treated for sepsis than have the condition, on the basis of 

subtle signs or risk factors, which resulted in overtreatment. 

The goals of the clinician are therefore to (i) develop a 

systematic approach to the diagnosis of neonatal sepsis 

based on the relative importance of the known symptoms 

and risk factors, (ii) miss no cases- this will required some 

overtreatment of newborns in the identified high-risk group, 

(iii) minimize duration of therapy for those high-risk infants 

who prove to be uninfected and (iv) provide a safe 

observation protocol for the low risk neonate.[5]  

Incidence of neonatal sepsis ranges from 1 to 10 cases per 

1000 live births with considerable variability over time, 

health and development status and geographic location of 

the place. As many as 2% of fetuses are infected utero and 

inflammatory lesions are found in about 25% of newborn 

autopsies. Figures reported from neonatal intensive care 

units are considerably higher and range from 5% to 30%. 

Approximately one third of septic newborns develop 

meningitis.  

Neonatal septicemia can be divided into (i) Early onset 

septicemia - the onset before 72 hours of life and (ii) Late 

onset septicemia - the onset after 72 hours of life. Early 

onset septicemia is usually the result of exposure to 

microorganisms of maternal origin acquired from the mother 

transplacentally by hematogenous spread or by vertical 

transmission in utero, just prior to delivery or during the 

process of delivery. After birth the newborn infant may be 

exposed to infectious agents in the nursery or in the 

community. The commonest organisms responsible for early 

onset septicemia in India, include Gram negative organisms 

like E. Coli, Klebsiella and Enterobacter species, where as in 

the West, early onset infections are mostly caused by Group. 

B. Streptococci and E. Coli.[6] 

Late onset septicemia can have an aetiologic agent 

transmitted from a variety of sources such as mother, family 

contacts, hospital personnel, environmental or contaminated 

hospital equipments. Most common organisms causing late 

onset septicemia are Gram negative bacilli like E. Coli, 

Enterobacteria, Pseudomonas aeruginosa, 

Alkaligenesefecalis, Salmonella typhimurium, Proteus, 

Citrobacter and Serratia while the rest are contributed by 

Gram positive organisms including Staphylococcus aureus 

and albus. 

The timing of exposure in utero, inoculum size, immune 

status and the aetiological agent influence the expression of 

disease as which newborn will develop sepsis, meningitis or 

other serious invasive infections.  

Risk of bacterial infection in the neonate may be (i) Prenatal 

risks - including maternal fever or afebrile infection, 

chorioamnionitis, preterm labour, premature rupture of 

membranes, prolonged or difficult labour, instrumentation or 

fetal tachycardia. (ii) Neonatal risks - including low birth 

weight, male sex, twins, certain congenital anomalies, birth 

asphyxia, difficult resuscitation, skin Wounds or low Apgar 

scores and (iii) Nosocomial risks -including length of 

hospital stay, invasive procedures, crowding in nursery, 

patient-nurse ratio, lack of handwashing, protracted 

antibiotic therapy or surgery. Newborns in India face other 

risks like - a good percentage of deliveries are conducted at 

home by untrained Dais who lack knowledge of asepsis, 

practice of prelacteal and top feeding, poverty, ignorance 

and inadequacy of health services.[4]  

Bacterial colonization in the rectum, umbilicus, 

nasopharynx, ropharynx, ears, eyes, genitals and skin of the 

neonate occur in utero or from birth passage or from outside. 

Feeding initiates colonization of the gut. Heavy colonization 

with one group of microorganisms may predispose to local 

systemic infection.  

The newborn infant may be less capable of responding to 

infection owing to one or more immunologic deficiencies 

involving the reticulo-endothelial system, complement, 

polymorphonuclear leucocytes, cytokines, antibody or cell 

mediated immunity. Due to deficiency of complement at 

birth, opsonic activity is markedly deficient. This coupled 

with IgM deficiency is responsible for greater susceptibility 

and vulnerability of newborns to infections, especially by 

Gram negative bacteria. Production of other mediators like 

interferon and fibronectin is also poor in newborns.[6]  

 

subjects and Methods 

 

This study was carried out in the neonatal intensive care 

units of the Pediatric Department of Medical College.  

The study includes the clinical profile of 100 cases of 

normal full-term neonates with septicemia admitted to the 

above centre during the period of study.  

All normal, full term, appropriate for gestational age 

neonates, delivered normally or by Caesarean section, who 

were without antenatal, perinatal or immediate postnatal 

complications and without congenital anomalies, admitted 

after the first day of life to the N1CU, during the above 

mentioned period, with a clinical suspicion of septicemia 

were evaluated.  

A detailed antenatal history was elicited to rule out familial 
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renal malformations, complications like oligohydramnios, 

hemorrhage, infections, hypertension and antenatal 

ultrasonographic abnormalities. Natal history was taken to 

find out the type of delivery, indications of intervention, 

drugs used and other complications. Postnatal history 

comprising of perinatal asphyxia and other complications, 

time the neonate first voided urine, initiation of breast 

feeding or prelacteal feeds and details of examination at 

birth wherever possible were noted.  

The presenting complaints with special reference to the 

aetiology of septicemia, possible factors to the development 

of acute renal failure, clinical features of presentation and 

complications if any were recorded. A detailed clincal 

examination was also carried out.  

A sample of blood was taken for Blood urea 

(Diacetylmonoxime method) , Serum creatinine (Modified 

Jaffe's method), Serum electrolytes (Auto analyser/Flame 

photometry), Hb% (Sahli's method), Serum bilirubin 

(colorimetric), Peripheral smear, Total count, Differential 

count, and Blood culture. 24 hrs urine output was measured 

using condom catheters or empty disposable syringe sachets 

in males and perineal urine collection bags in females. Urine 

samples were sent for Albumin (sulphosalicylic acid 

method), Microscopy, Urine creatinine (modified Jaffe 's 

method), Urine sodium (Flame photometry/ Autoanalyser) 

and Urine culture wherever possible. 

 

Results  

 

Table 1: Comparison of CSF for Meningitis 

CSF for 

meningitis  

Intrinsic Renal 

Failure 

Prerenal 

Failure 

Total  

Present  04 07 11 

Absent  08 08 16 

 

In this study high incidence of lower respiratory tract 

infection was seen in septicemia with acute renal failure 

(40.7%). The incidence was more in prerenal failure 

(46.7%) compared to intrinsic renal failure (33.3%). 

Nephrosonogram was done in all cases of intrinsic renal 

failure except in expired cases. Abnormal sonographic 

findings were noted in 55.6% of cases and 44.4% of 

sonograms were normal. In the abnormal sonograms, 

increased echotexture of kidneys was a consistent finding 

whereas increase in size of kidneys or loss of 

corticomedullary definition were noted in some cases. 

In prerenal failure all nephrosonograms done were showing 

normal findings.  

 

Most of the cases of acute renal failure required only 

conservative management (48.2%) whereas 11.1% of cases 

required peritoneal dialysis. 

Most of the cases of intrinsic renal failure (66.7%) required 

other modalities than conservative line in management, 

whereas most of the prerenal failure cases (60.0%) required 

only conservative management. 

All instances of peritoneal dialysis were in intrinsic renal 

failure group. 

 

Table 2: Mode of Treatment  

Group Mode Of 

Treatment 

Intrinsic 

Renal 

Failure 

Prerenal 

Failure 

Total 

I Conservative 

management alone 

04 

(33.3%) 

09 

(60.0%) 

13 

(48.2%) 

II Conservative 

manage- 

ment with 

transfusion 

05 

(41.7%) 

06 

(40.0%) 

11 

(40.7%) 

III Peritoneal dialysis 03 

(25.0%) 

00 

(00.0%) 

03 

(11.1%) 

 

Table 3: Mean duration of hospital stay 

Group  Mean duration  

Intrinsic renal failure 13.6 days  

Prerenal failure 9.0 days  

 

In patients who recovered, mean duration of hospital stay 

was more in intrinsic renal failure group than in prerenal 

failure group. 

 

Table 4: Outcome of Septicemia 

Outcome   Intrinsic Renal Failure Prerenal Failure Total  

Improved  09 13 22 

Expired  03 02 05 

 

81.5% of patients in this study improved, of which survival 

was more in prerenal failure group (86.7%) compared to 

intrinsic renal failure group (75.0%). 

Mortality in intrinsic renal failure group (25.0%) was about 

twice that in prerenal failure group (13.3%). 

 

Table 5: Diagnosis 

Diagnosis  Total Number Of 

Cases Expired Studied Percentage 
Intrinsic renal failure with 

septicemia 

03 12 25.0% 

Prerenal failure with 

septicemia 

02 15 13.3% 

Septicemia without renal failure 09 73 12.3% 
Total 14 100 14.0% 

 

 Mortality in septicemia without acute renal failure in this 

study was 12.3%. When prerenal failure was associated, 

mortality increased to 13.3%. But when septicemia was 

associated with intrinsic renal failure, mortality was almost 

twice (25.0%). 

 

Table 6: Oliguria versus Outcome 

Symptom Int. 

Renal 

Failure 

Expired Pre-

Renal 

Failure 

Expired Total Expired 

Oliguria 07 

(58.3%) 

03 

(42.9%) 

12 

(80.0%) 

02 

(16.7%) 

19 

(70.4%) 

05 

(26.3%) 

Non- 
Oliguria 

05 

(41.7%) 

00 

(00.0%) 

03 

(20.0%) 

00 

(00.0%) 

08 

(29.6%) 

00 

(00.0%) 

 

Oliguria was present in majority (70.4%) of acute renal 

failure patients with a high mortality (26.3%). All expired 
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cases with acute renal failure had oluguria. Oliguria when 

present, mortality in intrinsic renal failure was more (42.9%) 

compared to pre-renal failure (16.7%). 

 

Discussion 

 

Blood culture positivity, which was the diagnostic criteria 

used for septicemia showed that in early onset septicemia, 

the common organisms isolated were E. colt, klebsiella, 

Group-B. streptococci and Acinetobacter, whereas late onset 

septicemia was produced by Coagulase positive 

staphylococci, E.coli and klebsiella mainly. There was no 

relation between aetiological organism and the type of renal 

failure precipitated. These findings were comparable to 

Somu .N, et al , Siegel and McCrackenand data in 

literature.[7] 

Normocytic normochromic anemia was the commonest 

peripheral smear finding in intrinsic renal failure (41.7%) 

and normal blood picture was seen more in prenenal failure 

(53.3%). These were also comparable to other studies and 

data in literature. Leucopenia, toxic granulation and band 

forms were seen commonly in all cases. These are of 

diagnostic importance in septicemia of neonates. 

Azotemia is a characteristic feature of acute renal failure. 

High values are more common in intrinsic renal failure 

compared to prerenal failure. Blood urea levels decrease 

gradually in intrinsic renal failure recovering with treatment 

whereas they decrease rapidly with adequate hydration and 

treatment of the cause in most of the prerenal failure cases.8 

In the present study, blood urea levels were more than 40 

mg% in all cases on admission with higher values in 

intrinsic compared to prerenalfailure. High values persisted 

or increased in intrinsic renal failure for few days and 

decreased gradually in recovered cases. In prerenal cases 

azotemia came down rapidly and most of the values were 

within normal limits by the 3rd day. These were comparable 

to the above data. 

Mean peak blood urea levels in intrinsic renal failure and 

prerenalfailure were 164.2 ± 100.6mg% and 82.0 ± 16.1 

mg% respectively in the present study. Different values 

were seen in various studies in different clinical settings. 

Serum creatinine is a more dependable diagnostic indicator 

of renal failure than blood urea. Serum creatinine values are 

higher in intrinsic renal failure than in prerenal failure. 

Serum creatinine levels decrease gradually in intrinsic renal 

failure recovering with treatment where as they fall rapidly 

with adequate hydration and treatment of the cause in most 

of the prerenal failure cases. 

In the present study serum creatinine levels were more than 

1.0mg% in all cases on admission, with higher values in 

intrinsic compared to prerenalfailure. High values persisted 

or increased in intrinsic renal failure for few days and 

decreased gradually in recoverd cases. In prerenal failure the 

values decreased rapidly and most of the values were within 

normal by the 3rd day. These findings were comparable to 

the above data.[9] 

Mean peak serum creatinine levels in intrinsic renal failure 

and prerenal failure were 3.9±2.5mg% and 1.710.5mg% 

respectively, in the present study. Different values were seen 

in various studies in different clinical settings, like 5.2±1.7 

by Pereira .S, et al, 5.0±1.9 by Chevalier .RL, et al 3.3 by 

Anand .SK, et al and 1.2 to 2.2 by Jayashree, et al .High 

serum levels of creatinine were associated with increased 

mortality in the present study.[10,11] 

In the present study mortality in septicemic newborns with 

intrinsic renal failure was 25.0% which was almost twice 

that of prerenal failure with septicemia (13.3%) and 

septicemia with out renal failure (12.3%). These figures 

show that development of acute renal failure definitely 

increase the mortality in septicemia. 

These figures were comparable to Griffin, et al where the 

mortality in septicemic neonates with acute renal failure was 

25.0%. The mortality in the present study was in contrast to 

Jayashree, et al where a mortality of 50.0% was seen in 

septicemic neonates with acute renal failure. This difference 

may be due to the use of other modalities of treatment in the 

present study where asJayashree, et al used conservative line 

of management alone.[12] 

Mortality in other studies, where all the newborns with acute 

renal failure were studied, were higher than the present 

study. This ranged from 25.0% to 75.0%. This may be due 

to other factors like prematurity, low birth weight, perinatal 

complications, congenital renal abnormalities and other 

acquired causes, each in turn increase the mortality.                 

 

Conclusion 

 

Common clinical symptoms were weak cry, refusal of feeds, 

oliguria, hurried respiration, vomiting, convulsions, 

cyanosis, hypothermia and fever. Common physical signs 

were lethargy, weak reflexes, abdominal distension, 

dehydration, respiratory distress, anemia, hepatomegaly, 

jaundice, acidosis, sclerema and apnoea.  
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