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Association between reticulocyte production index and G-6-PD deficiency in 
newborns at Saraburi hospital.

Janshine Kraisin

Hematology and Clinical Microscopy Department, Medical Technology and Clinical Pathology Division,   Saraburi 

Hospital, Saraburi Province.

Abstract
The enzyme Glucose-6-phosphate dehydrogenase (G-6-PD) is present in general cells throughout the 

body and in red blood cells (RBCs). In RBCs, its role is to maintain cell stability. In cells with a nucleus, the 

enzyme can be generated. G-6-PD enzyme deficiency is a highly prevalent genetic disorder, frequently found in 

Thailand. It is a contributing factor to neonatal jaundice, and in severe cases, it can lead to brain damage and 

acute hemolysis. The Reticulocyte Production Index (RPI) indicates the production of red blood cells in the 

bone marrow compared to normal conditions. By calculating the corrected reticulocyte count and maturation 

time, this study aimed to explore the relationship between RPI and G-6-PD enzyme deficiency, as well as the 

prevalence of G-6-PD enzyme deficiency in newborns at Saraburi Hospital. The G-6-PD enzyme was analyzed 

using the careSTART G6PD Biosensor, and hemoglobin (Hb) and hematocrit (Hct) were tested with the Sysmex 

XN 3000 automatic blood analyzer. Blood samples from 295 newborns were examined at the Clinical 

Hematology and Microscopy Laboratory, Saraburi Hospital.The study found no statistically significant difference 

in RPI between the G-6-PD enzyme deficiency group and the normal G-6-PD group. However, significant 

differences were observed in Hb and Hct values. G-6-PD enzyme deficiency was detected in 45 infants (15.25%), 

with 77.78% being male and 22.22% female. In the normal G-6-PD group, there were 250 infants (84.75%), with 

52.40% being male and 47.60% female. The RPI value in the G-6-PD deficiency group was > 3%, indicating 

compensatory reticulocyte production to replace lost red blood cells. Additionally, when calculating the male-

to-female ratio in the G-6-PD deficiency group, it was found to be 3.5 to 1.This study provides insights into the 

prevalence of G-6-PD deficiency in newborns at Saraburi Hospital and the relationship between Hemoglobin, 

Hematocrit, Reticulocyte count, and G-6-PD deficiency. Furthermore, it offers preliminary predictions of bone 

marrow function. This information can aidphysicians in caring for patients.
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(Materials & Methods)
(Subjects)

G-6-PD, Hemoglobin, Hematocrit Reticulocyte count 

(Neonatal intensive care unit; NICU) EDTA 

2565 

2565  295

(inclusion criteria) G-6-PD, Hemoglobin, Hematocrit, Reticulocyte 

count Index  careSTAT G6PD Biosensor Sysmex XN-3
1 6

(exclusion criteria)  
Reticulocyte Production Index (RPI)

corrected reticulocyte count maturation time 

Reticulocyte Production Index       Corrected reticulocyte count (%)
                         Maturation time in peripheral blood (day)

Corrected reticulocyte count      Reticulocyte count x (Patient’s Hct. / Normal Hct.)

reticulocyte 

 G-6- PD   G-6-PD

   Hemoglobin, Hematocrit  Reticulocyte Production 

Index (RPI)  Mean, SD  independent t-test  IBM SPSS Statistics  
29.0.1.0   -value < 0.05

 G-6- PD   

29.0.1.0  

   
SRBR65- 2   
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(Results)
         2 5   166  (56.27%)  129 

(43.73%)  G-6-PD  45 (15.25%)  35  ( . %)   
1 (22.22%) G-6-PD, Hemoglobin, Hematocrit  Reticulocyte 

Production  Deficiency   G6PD 

 Deficiency  p= 0.0016   G-6-PD  G-6-PD   RPI 

 ( = 0.512) Hb  Hct  G-6-PD  G-
6-PD   ( = 0.031  . 42)  1

 1   G-6-PD

              G-6-PD 

Total

(n = 295)
Complete/Partial 

deficiency

(n = 45)

Normal

(n = 250)
-value

0.0016*

, n (%) 166 (56.27) 35 (77.78) 131 (52.40)
, n (%) 129 (43.73) 10 (22.22) 119 (47.60)

Hemoglobin, g/dL (mean ± SD) 16.98 ± 2.51 17.91 ± 2.69 0.031

Hematocrit, % (mean ± SD) 48.02 ± 6.97 50.39 ± 7.12 0.042

Reticulocyte production index, % 
(mean ± SD)

2.99 ± 1.81 4.15 ± 1.12 0.512

 G-6-PD  3.5 
 1  (RPI)  G-6-PD  G-6-PD  

 G-6-PD  G-6-PD   RPI > 3% 
  

G-6-PD   Hemolytic anemia  
     

 Hemolytic anemia  acute hemorrhage  reticulocyte count  RPI  
RPI > 3%  (     ) 

 reticulocytes 15   RPI 

 0.5%  2.5%  RPI < 2% 
   reticulocytes (

)

(mean ± SD)

 1  (RPI) 
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 G-6-PD deficiency  
  G-6-PD deficiency  Hemolytic anemia 

  G-6-PD

G-6-PD

 G-6- PD    
 G-6- PD  

 G-6- PD  
1.    Vicine, Devicine, Convicine  Isouramil  (Oxidants)
2.     (Oxidants) 
3.  (Diabetic ketoacidosis)
4.

(Conclusion)
 RPI  G-6-PD

 G-6-PD RPI > 3%  
reticulocyte    G-
6-PD  3.5  1 
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