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Abstract 
Objectives: This study assesses the results of implementation of a software program that allows for 

input of admission/discharge summary data (including cost) in a neonatal intensive care unit (NICU) in 
Greece, based on the establishment of a baseline statistical database for infants treated in a NICU and the 
statistical analysis of epidemiological and resource utilization data thus collected. 

Methods: A software tool was designed, developed, and implemented between April 2004 and 
March 2005 in the NICU of the LITO private maternity hospital in Athens, Greece, to allow for the first 
time for step-by-step collection and management of summary treatment data. Data collected over this 
period were subsequently analyzed using defined indicators as a basis to extract results related to 
treatment options, treatment duration, and relative resource utilization. 

Results and discussion: Data for 499 babies were entered in the tool and processed. Information on 
medical costs (e.g., mean total cost ± SD of treatment was €310.44 ± 249.17 and €6704.27 ± 4079.53 for 
babies weighing more than 2500 g and 1000–1500 g respectively), incidence of complications or disease 
(e.g., 4.3 percent and 14.3 percent of study babies weighing 1,000 to 1,500 g suffered from cerebral 
bleeding [grade I] and bronchopulmonary dysplasia, respectively, while overall 6.0 percent had 
microbial infections), and medical statistics (e.g., perinatal mortality was 6.8 percent) was obtained in a 
quick and robust manner. 

Conclusions: The software tool allowed for collection and analysis of data traditionally maintained 
in paper medical records in the NICU with greater ease and accuracy. Data codification and analysis led 
to significant findings at the epidemiological, medical resource utilization, and respective hospital cost 
levels that allowed comparisons with literature findings for the first time in Greece. The tool thus 
contributed to a clearer understanding of treatment practices in the NICU and set the baseline for the 
assessment of the impact of future interventions at the policy or hospital level.  
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Introduction 
Birth registries maintain useful information on the number of births and perinatal morbidity and 

mortality in addition to providing an overview of resource utilization from the perspective of the health 
care system as a whole. Such data aid the definition of specific hospital procedures (both medical and 
administrative) and health policy initiatives that contribute to comprehensive, safe, and effective clinical 
treatment of newborns while at the same time allowing for robust estimation of the quality, 
effectiveness, and even cost-effectiveness of services provided in neonatal intensive care units (NICUs). 
Such implications become increasingly important in the light of the ever-growing sensitivity of 
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healthcare systems toward resource consumption in the hospital setting as well as the need for the 
provision of services of high quality to patients in need.1  

In the case of premature infants treated in an intensive care unit (ICU), the availability of detailed 
archives is of vital importance. Two studies evaluated the causes of medication errors in NICUs and 
identified a broad range of errors that affect high-risk neonates.2, 3 Data also suggest that newborn infants 
are more likely to experience adverse reactions than adults and that infections are associated with high 
mortality among neonates.4-6 The use of computerized hospital records may potentially reduce medical 
errors and improve the cost-effectiveness of treatments by revealing the relationship between severity of 
illness and resource consumption in the ICU setting.7-9 Nonetheless, the implementation of a system of 
detailed records and the analysis of such records are both time-consuming and difficult. User-friendly 
software that facilitates data entry by the NICU medical and nursing staff and evaluation of economic 
data in parallel with statistical analysis could be a powerful tool for ensuring precise and effective 
interventions in this patient group. Moreover, such tools could provide useful information for parents 
and caregivers of hospitalized neonates.  

This study recorded the outcomes of the introduction of a computerized system for registering births 
and treatment data in a NICU, where all relevant data were previously maintained in paper records, in 
order to assess the impact on the ease and accuracy of data entry as well as the availability of statistical 
analyses over a one-year period. The study took place in the NICU of the LITO private maternity 
hospital in Athens, Greece.  

Methods 
In order to assess the prevalence, type, and treatment of premature neonates hospitalized in the LITO 

private maternity hospital, a comprehensive software program was designed that would capture all 
relevant data in an electronic patient record format that would in turn allow for the definition of 
treatment options and the calculation of total resource utilization per case.  

The programming language as well as the design and development details of the software tool were 
approved by the scientific committee of the hospital. The software tool was developed using Visual 
dBase, with the minimum hardware requirements as follows: CPU: Celeron; RAM: 256 MB; HD: 500 
MB free; operating system: Windows 98, 2000, or XP.  

Demographic and clinical data of patients admitted into the NICU of the LITO maternity hospital 
between April 1, 2004, and March 31, 2005, were loaded into the software. Data were inputted and 
analyzed for 499 newborn children, and the cost for their hospitalization was calculated. First-time users 
of the program were timed while inputting data for 100 newborns at the beginning and end of the one-
year study period (at which point they were characterized as experienced users), and the time required to 
input data was compared. Data entry was closely monitored and assessed by computer scientists so that 
further improvements to the program could be made in accordance with feedback from the clinicians. 
 

For each patient record, the software collected 
(a) demographical and epidemiological data related to the mother;  
(b) epidemiological data related to the premature neonate (prevalence of condition or conditions, 

treatment requirements, etc.); and 
(c) resource utilization data (treatment and hospitalization cost), which were validated against data 

maintained in separate records at the finance department. 
 

The tool consisted of basic, easy-to-follow steps that allowed for the capturing of relevant 
epidemiological and resource utilization data:  
 
(a) The application requested a security access code. Each user had unique access codes (username and 

password) to ensure privacy of data.  
(b) The user entered data related to the mother, including information about her clinical and personal 

history (see Figure 1). The user selected options, where appropriate, from drop-down menus or 
created new entries.  
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(c) The user entered data on the diagnoses and health conditions of the infant. The specific diagnosis or 

diagnoses could be selected from the archive of diagnoses available from the program’s database 
(see Figure 2). Each selected diagnosis was automatically saved.  

(d) Information pertaining to a neonatal group of potential interest could be selected by pressing the 
“summarized printing” button. When the “analytical printing” option was selected, a detailed report 
including individual data from each neonate could also be printed. All relevant details could be 
summarized in a comprehensive form (see Figure 3). 

(e) Resource utilization data were entered in the relevant fields. These fields were defined in 
cooperation with the finance department and reflected the total cost of treatment that was charged to 
the family or payer (insurance fund) for the duration of the treatment of the infant. The cost was 
broken down to specific cost centers in order to fully reflect resource utilization according to the 
clinical condition of each infant.  

 
Statistical analyses used unpaired t-tests for the comparison of means and χ2 tests for the comparison 

of percentages. Spearman correlation coefficients were calculated for selected variables. Significance 
was defined as p < .05. 

Results 
Over the one-year study period, the data assembled and analyzed through the use of the software tool 

indicated a perinatal mortality rate of 6.8 percent. The infants in the study had been treated at normal 
(Level I), intermediate (Level II), and intensive-care nursery (Level III) levels as shown in Table 1. The 
demographic characteristics of the mothers were also entered into the software (see Table 2). 

Twenty-nine percent of the babies were born at a gestational age of greater than 37 weeks. Table 3 
depicts the number of infants in each of the four different categories according to their birth weights. For 
each weight category, the mean length of stay, the mean cost, and the most important complications 
were recorded (see Table 4). 

Fourteen percent of the mothers had undergone in vitro fertilization. This corresponds to 72 newborn 
infants, of whom 16.6 percent (12 newborns) were singletons, 61.1 percent (44 newborns) were twins, 
and 22.3 percent (16 newborns) were triplets or quadruplets. Their mean birth weight was 1924 ± 481.8 
g, and their mean gestational age was 34 ± 3 weeks. Level III nursery care was provided for 62.5 percent 
of the babies, and the rest received lower levels of nursery care.  

As expected, both the gestational age at delivery and the birth weight decreased as the number of 
fetuses increased, that is, with twin or greater gestation. The cost of treatment was high when the baby 
suffered respiratory complications. In the category of birth weights from 1,000 to 1,499 g at Level III, 
bronchopulmonary dysplasia inflicted 14.3 percent of the babies.  
 

In the category of birth weight less than 1,000 g, there were only 13 infants, eight of whom died 
between the first and fourth day, while the other five were transferred to other state hospitals because of 
financial considerations. The duration of stay and the mean cost for babies in this category apply only to 
the babies that passed away while in the LITO intensive care unit. 

Bronchopulmonary dysplasia and cerebral bleeding inflicted 14.3 percent and 4.3 percent of babies 
weighing between 1,000 and 1,499 g, while the respective percentages reported by Lemons et al. were 
15 percent and 14.5 percent.10  

The data also confirmed that twin or greater gestation, diabetes, and rupture of membranes for more 
than 18 hours are significantly correlated with the length of stay (see Table 5).  

No significant correlation was found between birth weight and maternal smoking, p = .778. This, 
however, may not be an accurate finding as only 40 mothers (8 percent) smoked during pregnancy, 
making the sample too small to allow for a valid conclusion. The mean weight of the babies whose 
mothers smoked before and during pregnancy was 2629 ± 651.3 g, their mean gestational age was 37 ± 3 
weeks (range 31–40 weeks), and the mean duration of their stay in the ICU was 8 ± 5.3 days. 

Finally, data were collected on costs incurred for each category of babies and compared with the 
available literature.11, 12 The mean total cost of treatment was calculated at €310.44 ± 249.17 and 
€6704.27 ± 4079.53 for babies weighing more than 2,500 g and 1,000–1,500 g, respectively. The study 
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also concluded that when a baby’s weight is under 1,500 g, the cost for treatment and care is 60 percent 
higher than when the baby weighs between 1,500 and 2,499 g and 130 percent higher than the cost for a 
baby weighing more than 2,500 g.  

Discussion and Conclusion 
The importance of computerized data management to increase safety and efficacy in an ICU for 

premature neonates has been fully realized over the past decades. The electronic documentation of 
several procedures for neonates, such as parenteral nutrition in the ICU, has been referred to in the 
literature.13, 14 The establishment of a monitoring system allows for outcome research as well as for 
management of information.15 Calculated yearly statistical outcomes have been shown to be very 
important for the protection of future neonates and for the optimization of the function of an ICU. The 
availability of this information allows clinicians to minimize mistakes and reevaluate current clinical 
practices. Such analysis has become increasingly important as numbers of live births registered in most 
industrialized nations have remained relatively stable in recent years, but the incidence of preterm birth 
and low birth weight is increasing.16  

Over the past two years a software program that combines fast report generation and a capacity for 
simple statistical analyses was developed and used to collect, store, and analyze data of newborns treated 
in all three levels of the intensive care unit of the LITO maternity hospital. Over this period the software 
tool enabled the breakdown of data by types of patients, different diagnoses, operations performed, and 
any medical or surgical complications incurred.  

Data collected and managed through the tool revealed that babies weighing between 1,000 and 1,500 
g who were treated in the NICU of the LITO maternity hospital suffered fewer complications than would 
be expected based on reports in the literature. Findings on twin or greater gestation, diabetes, and rupture 
of membranes of greater than 18 hours are in line with previous studies.17 The length of stay in the NICU 
was shorter than that reported elsewhere, where the mean length of stay was 40 days.18 The mean cost of 
hospitalization was lower than the one reported in the United States, where the mean cost amounted to 
USD 1,100, and approximately equal to costs estimated from a meta-analysis of 15 studies in the United 
Kingdom (mean cost of GBP 225). 19, 20  

Users credited the tool with harmonizing and codifying the documentation of various diseases and 
treatment pathways of premature infants. The software tool thus simplified the registration process for 
all employees involved, as they had to select from previously defined options. It also allowed for 
automatic archiving of data as well as for automatic retrieval of data to prepare statistical reports. 
Complete and accurate summaries of all admissions could be prepared at the time of a baby’s discharge 
or upon request. At the service provision level, the program offered an overview of the efficacy of 
clinical practices, as treatment pathways could be recorded in full and compared against best-practice 
guidelines. The production of periodic reports of each department’s and each practitioner’s activities 
offered a clearer understanding of currently established practices and initiated discussions at the 
administrative level to harmonize practices, define benchmarks for service quality and cost, and optimize 
efficiency.  

This study evaluated the introduction for the first time in Greece of an electronic registry of 
information for premature infants. The software tool thus developed and implemented has the potential 
to assist all caregivers in NICU settings, as it allows for harmonized, codified collection of data on the 
treatment pathway of each infant as well as the systematic and consistent production of activity reports. 
Data thus stored and analyzed can be a useful tool for parents and can help hospital administrators, 
insurance companies, and government agencies to design health policy interventions that comply with 
best-practice guidelines.  
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Table 1 
 
Level of Nursery Care for Infants 
 

Level of nursery N Percentage 
Normal (Level I) 268 53.7 
Intermediate (Level II) 90 18.0 
Intensive care (Level III) 141 28.3 
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Table 2 
 
Characteristics of Study Population (n = 499) 
 

 
 
 

Characteristic Ν Percentage 
Gender   

Male 230 46.1 
Female 269 53.9 

Delivery   

Vaginal 162 32.5 
Cesarean 337 67.5 

Gestation   

Singleton 378 75.8 
Twin 105 21.0 
Triplet 15 3.0 
Quadruplet or above 1 0.2 
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Table 3 
 
Birth Weight Categories of Babies 
 

Birth weight (g) N Percentage 
>2500 245 49.1 
1500–2499 212 42.5 
1000–1499 29 5.8 
<1000 13 2.6 

 
 



10 Perspectives in Health Information Management  5; 10;  Summer 2008 
 

Table 4 
 
Length of Stay, Cost, and Clinical Complications 
 
Birth 
weight 
(g) 

Level of 
nursery N 

Duration of 
stay (days) 
(mean ± SD)

Respiratory 
diseases 
(%) 

Microbial 
infections 
(%) 

Cerebral 
bleeding 
(%) 

Total cost (€) 
(mean ± SD) 

>2500 Level I 138 4 ± 3.5 5.07 0.7 0 310.4 ± 
249.2 

Level II 34 6.2 ± 2.7 20.6 8.8 5.9 1176.8 ± 
670.2 

 

Level III 73 9.0 ± 4.3 80.8 5.5 0 2945.4 ± 
1990.1 

Level I 104 5.5 ± 2.9 1.9 0.0 0.0 947.6 ± 
760.1 

Level II 32 8.6 ± 4.3 21.4 4.8 0.0 1596.0 ± 
555.6 

1500–
2499 

Level III 76 13.5 ± 7.9 78.9 7.9 0.0 4201.3 ± 
3334.6 

Level I 0 - - - - - 

Level II 4 8.5 ± 2.1 0 0 0 - 

1000–
1499 

Level III 25 21.7 ± 17.1 78.3 8.0 4.3 6704.3 ± 
4079.5 

<1000 Level III 13 2.2 ± 1.5 76.9 30.8 23.1 1647.6 ± 
603.8 

Note: A dash (-) indicates that no babies were within a category. 
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Table 5 
 
Maternal Factors Associated with Length of Stay 
 
 Length of stay in days 

(mean ± SD) p 
Diabetes   

Yes 10.4 ± 9.4 0.049 
No 7.8 ± 6.9  

Rupture of membranes >18h 
  

Yes 11.6 ± 8.3 0.034 
No 7.8 ± 6.9  

Twin or greater gestation 
  

Yes 10.3 ± 9.5 0.002 
No 7.4 ± 6.2  

Abruptio placentae 
  

Yes 12.9 ± 13.2 0.154 
No 7.9 ± 7.9  
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Figure 1 
 
Form Providing Summary Epidemiological Information on the Mother 
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Figure 2 
 
Form Summarizing Information on the Health State of the Infant 
 
 

 
 
 
 
 



14 Perspectives in Health Information Management  5; 10;  Summer 2008 
 

Figure 3 
 
Form Summarizing Information Provided for Each Mother and Neonate 
 

Address  Phone No 1  

Gynecologist  Phone No 2  

Type of Room Single Bed Room  Two-Bed Room  Lux Room  

Born First Born  Second Born  Third Born  Fourth Born & Over  
 

Sex of the Baby 
 

 
 

Date of Birth   

Birth Weight  Gestational Age  Pediatrician 
Type of Delivery Multiple Gestation Neonate Unit 

EMERGENCY CESAREAN SECTION (CS) SECONDARY 
TO PROLAPSED CORD 

 Single Gestation  Admission at 1ST  level 

EMERGENCY CS SECONDARY TO FETAL DISTRESS  Twin Gestation  Admission at 2ND  level 
EMERGENCY CS SECONDARY TO LABOR DYSTOCIA  Triple Gestation  Admission at 3ND  level 
EMERGENCY CS SECONDARY TO PLACENTA 
ABRUPTION 

 Multiple Gestation  Observations 

EMERGENCY CS SECONDARY TO MATERNAL 
INDICATION 

 

Elective CS  

 

Normal – Breech Presentation  

Maternal Problems 

Bleeding During Gestation  Amniocentesis Placenta Abruption  

Diabetes  In Vitro Fertilization  (IVF) Smoker  

Maternal Infection  Drugs – Narcotics Oligamnio  

Pathological Biophysical Profile  
 

Prenatal Ultrasound (US) Rupture of Membranes <18H  

Premature Rupture of Membranes 
>18H 

 
 

Congenital Infection Toxemia  

Hydramnio  Observation: write down up to three problems 

Prenatal Steroid Administration One Dose  Two Doses  
 
 
 

 Three Doses 
 

 
 

  

Neonatal Resuscitation Neonatal Jaundice  Respiratory Diseases 

No Need  Jaundice-No Need for 
Treatment 

 Respiratory Distress 
Syndrome 

 

Respiratory Mask (Ambu) 
 

 Unknown Cause – 
Phototherapy 
 

 Transient Tachypnea of 
newborn  
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Respiratory Mask (Ambu)-
Intubation 

 Unknown Cause - 
Exchange Transfusion  

 Spontaneous Pneumonothorax  

Respiratory Mask (Ambu) 
Intubation Cardiac Massage 

 Rhesus Incompatibility-
Phototherapy 
 

 Meconium Aspiration  
 

 

Respiratory Mask (Ambu)-
Intubation-Cardiac Massage 
Adrenaline (Epinephrine) 

 Rhesus Incompatibility - 
Exchange Transfusion  
 

 Congenital Pneumonia 
 

 

OTHER  ABO Incompatibility-
Phototherapy 
 

 Persistent Fetal Circulation  

  ABO Incompatibility - 
Exchange Transfusion  
 

   

Perinatal Asphyxia (Anoxia)      

Mild  APGAR Score <7  at 1'      

Medium  APGAR score 4-7 at 5'      

Severe  APGAR Score <4 at 5'      

Seizures – Convulsions      

Respiratory Disease Treatment 

Diffuse F1 02 
 

 nCPAP+PTV 
 

 Diffuse F1 02+nCPAP+PTV 
 

 

Diffuse F1 02 +HOOD 
 

 nCPAP+PTV+HFO 
 

 Diffuse F1 02+nCPAP+PTV+HFO 
 

 

n.CPAP  nCPAP+PTV+HFO+NO 
 

 Diffuse F1 
02+nCPAP+PTV+HFO+NO 
 

 

SIMV- PTV  PTV+HFO 
 

 Other  

Duration of Respiratory 
Treatment (Days) 

  

Nasal CPAP  Cerebral Bleeding  Other Diagnoses  

Ventilator  
Apparatus   

First-Grade Intraventricular 
Hemorrhage (IVH) 

 Simple Observation 
 

 

Bubble CPAP  Second-Grade IVH 
 

 Simple Prematurity  
 

 

Administration Surfactant  Third-Grade IVH 
 

 Newborn of Diabetic Mother   

Administration CUROSURF 1 
Time 
 

 Fourth-Grade IVH 
 

 Congenital Laryngeal Inspiration  

Administration CUROSURF 2 
Times 
 

 Periventricular Leucomalacia (PVL) 
 

 Cardiorespiratory Failure  

Administration CUROSURF 3 
Times 
 

 Methemorrhagic Hydrocephalus  Heart Failure 
 

 

Administration CUROSURF >3 
Times 
 

 Intracerebellar Hemorrhage   Peritonitis  

Administration SURVANTA 1 
Time 
 

 Subarachnoid Hemorrhage  DIC 
 

 

Administration SURVANTA 2 
Times 
 

 Subdural Hemorrhage  IUGR 
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Administration SURVANTA 3 
Times 
 

   GOR-Gastroesophageal Reflux  

Administration SURVANTA >3 
 

 Circulatory Diseases  Nutrition  

  Acyanotic Congenital- Open Ductus 
Arteriosus- Indocid 

 Oral with Maternal Milk 
 

 

Mechanical Ventilation 
Complications 

 Acyanotic Congenital- Open Ductus 
Arteriosus- No  Indocid 

 Oral with Maternal Milk + Fortifier 
 

 

Bronchopulmonary Dysplasia-Mild  Acyanotic Congenital- Open Ductus 
Arteriosus- Ligation 

 Oral with Special Formula  

Bronchopulmonary Dysplasia-
Moderate 

 Acyanotic Congenital-Aortic Stenosis  Oral with Maternal and Normal 
Milk 

 

Bronchopulmonary Dysplasia-
Severe 

 Acyanotic Congenital- Atrioventicular 
Communication- AV. Canal 

 Oral with Maternal and Special 
Formula 
 

 

Pneymonothorax 
 

 Acyanotic Congenital – Ventricular 
Septal Defect (VSD) 

 Parenteral for <7 Days 
 

 

Interstitial Emphysema 
 

 Acyanotic Congenital – Atrial Septal 
Defect (ASD) 

 Parenteral for 7 – 28 Days  

Pneumomediastinum  Acyanotic Congenital–Peripheral 
Pulmonary Stenosis 

 Parenteral for >28 Days 
 

 

Pulmonary Hemorrhage  Acyanotic Congenital-Fallot Tetralogy    
Subcutaneous Emphysema  Acyanotic Congenital Ligation PDA  Surgical  
Congenital Infections  Cardiac Arrhytmia 

 
 Congenital Hydronephrosis  

CMV  Cyanotic Congenital-Tricuspid 
Ebstein Disorder 

 Cryptorchidism  

Coxsakie B (Enteroviruses)  Cyanotic Congenital-Arterial Caudex  Harelip-Cleft Palate  
HIV  Cyanotic Congenital-Pulmonary 

Atresia 
 Pyloric Stenosis  

PARVOVIRUS 8-19  Cyanotic Congenital-Tricuspid Atresia 
 

 Oesophageal Atresia 
 

 

Chickenpox  Cyanotic Congenital Transposition of 
Great Vessels 

 Ovary Bladder  

Viral Infection Check-Up  Cyanotic Congenital Single Ventricle 
 

 Atresia Gut  

Herpes Simplex  Myocardiopathy  Diaphragmatic Atresia  

Rubella      

Hepatitis    Neurological Condition at Exit  
Mycoplasm    Fine  

Lyme Disease  Congenital Disorders  Suspicious  

Syphilis  Unknown Syndrome  Pathologic  

Toxoplasmosis  Known Syndrome    

Chlamydia  Multiple Congenital Disorders  Exit  
  Congenital Encephalocele   Discharge Home 

 
 

 
Microbial Infections 

 Congenital Meningocele  Discharge To Another Hospital  

Microbial Infection Check-Up  Congenital Myelomeningocele  Transfer To Morgue (Death)-
Autopsy Consent 

 

Necrotizing Enterocolitis (NEC)   Congenital Hydrocephalus  Transfer To Morgue (Death)-No 
Autopsy Consent Accept 
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Suspected Necrotizing 
Enterocolitis (NEC) 

 Trisomy 13-15    

Urine Infection  Trisomy 18    
 

Early Onset Meningitis  (– ENY)  Trisomy 21    
Early Onset**  Meningitis (+ ENY)  Chromosomal Disorders    
Early Onset E coli Septicemia       
Early Onset Klebsiella Septicemia  CONGENITAL METABOLIC 

DISORDERS 
 

 Readmission  

Early Onset Serratia Septicemia   Congenital Hypothyroidism 
 

 Readmission Cause  

Early Onset Staph COAG  (-) 
Septicemia  

 Congenital Adrenal Hyperplasia 
 

 Age (DAYS)  

Early Onset Staph COAG (+) 
Septicemia  

 Galactosemia 
 
 

 Transfer To Morgue (Death)-No 
Autopsy Consent Accept 

 

Early Onset Strep Type B 
Septicemia  

 Ambiguous Genitalia 
 

 Transfer To Morgue (Death)-
Autopsy Consent 

 

Early Onset Septicemia From 
Other Microbes 

 Other Metabolic Disturbance  Discharge Home  

Early Onset Fungal Septicemia     Transfer To Ward  
Septic Arthritis  Vision Disorders  Hospital Stay (During 

Readmission) 
 

Late Onset* Meningitis with 
Negative Cerebral + Spinal Fluid  
(-CSF) 
 

 Normal    

Late Onset Meningitis with 
Positive Cerebral + Spinal Fluid  
(+ CSF) 

 ROP Stage I 
 

 Discharge age( days)  
 

Late Onset E Coli Septicemia 
 

 ROP Stage II   
Total Cost (€) 

 
      0.00 
 

Late Onset Klebsiella Septicemia  
 

 ROP Stage III Without 
Photocoagulation 

   

Late Onset Serratia Septicemia  
 

 ROP Stage III With Photocoagulation  Follow Up  

Late Onset Staph COAG (-) 
Septicemia  
 

 ROP Stage IV Without 
Photocoagulation 

 Severe Mental Deficit Hysteresis  

Late Onset Staph COAG (+) 
Septicemia  
 

 ROP stage IV With Photocoagulation  Severe Hemiplegia  

Late Onset Strep Type B 
Septicemia  
 

 Congenital Glaucoma  Severe Monoplegia  

Late Onset Septicemia from Other 
Microbes 
 

 Congenital Eye Disorders  Severe Tetraplegia  

Late Onset Fungal Septicemia 
 

 Congenital Catarract  Severe Triplegia  

    Severe Bilateral Blindness  
  Hearing Disorders  Moderate Deafness  

  
 

Normal  Unilateral Blindness  

  
 

Bilateral Absence of Acoustic 
Dynamics 
 

 Moderate Dysfunction – Lenient 
Monoplegia Diplegia 

 

  Unilateral Absence of Acoustic 
Dynamics 
 

 Moderate Dysfunction - Mild 
Neuro-Developmental 
Disturbances  
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  Complete Deafness  Normal Child  

 
* late onset >7 days 
**early onset <3 days 
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