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Abstract 

Introduction  

Every year, a considerable number of children with genetic diseases are born in India over 

half a million with deformities, and another 21,000 with Down syndrome, owing to the 

country’s high birth rate. Recurrent abortions (12.4%), recognizable syndromes (12.1%), 

chromosomal anomalies (11.3%), and mental retardation were the top four diseases identified 

in multi-centric research findings on cases referred for genetic counseling (11%). 

Objective 
To study the prevalence of chromosomal anomalies in hospitals, captured suspected patients 

from the North Indian population. 

Material and Methods 

Blood lymphocyte culture was used for metaphase chromosome preparation. The G-banded 

karyotypes of 244 suspected patients referred by IMS and BHU during the last five months 

(December 2021 to April 2022) were analyzed to study the chromosomal anomalies.  

Results 

 Out of the all chromosomal abnormality, 64.58 % were cases of Down syndrome, and 14.58 

% of the cases had Philadelphia chromosomes. 10.41 % had Klinefelter syndrome and 4.10% 

of cases are Turner. However, 2% of the cases were XXXY, X q arm deletion, and mosaic 

form. Based on these retrospective study observations, the prevalence of chromosomal 

anomalies in suspected hospitalized patients of the North Indian population was calculated as 

19.67%. 

Conclusion 



The prevalence of chromosomal anomalies in the north Indian population may differ greatly 

from data from the United States. Chromosomal abnormalities can be diagnosed and 

managed more quickly with cytogenetic testing methods. 
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1. Introduction 

 

Over a hundred chromosomal syndromes have been identified so far in human. While many 

of them are rare on their own, they collectively contribute significantly to human morbidity 

and mortality [1]. Chromosome abnormalities have the greatest impact during foetal life, 

when they are most common and are a primary cause of foetal loss [2]. Because some 

aneuploidies are deadly in utero, the prevalence of various chromosomal abnormalities is 

substantially different in newborns (0.7 percent) compared to abortuses (approximately 50 

percent) [3]. Mental retardation, cardiac abnormalities, and growth insufficiency are among 

the phenotypic traits shared by the main autosomal disorders that are neither unique nor 

specific. While each cytogenetic abnormality is unique, infant mortality and significant 

congenital deformities are common signs. Most particular cytogenetic syndromes have a set 

of characteristics that help clinicians recognise them and suspect the problem [2]. Several 

investigations have discovered chromosomal abnormalities in newborns and older children 

who were not randomly picked [4]. Other cytogenetic research has been carried out in 

populations with aberrant phenotypic traits [5-6]. It is well known that the prevalence of 

chromosomal abnormalities is greater in chosen groups than in unselected populations [7-8]. 

Additional chromosomal abnormalities (ACAs) are thought to arise as the illness progresses 

in Philadelphia chromosome positive chronic myeloid leukaemia (CML). However, there is 

no definitive evidence of their frequency of occurrence, influence on prognosis, or treatment 

response effect in CML [9]. 

The goal of this study was to look into the various types of chromosomal aberrations and 

their relative frequencies in the Northern Indian population with suspected genetic disorders, 

as well as to pinpoint the role of cytogenetic investigation in confirming the diagnosis and 

providing appropriate genetic counselling. We have collected 244 suspected chromosomal 



anomalies samples followed by lymphocyte culture, Karyotyping and G-banding. We found 

prevalence of chromosomal abnormalities in Northern population of India.  

  

2. Material and method 

2.1 Data collection 

A total of 244 suspected patients residing in the Northern part of India around Varanasi UP 

formed the study group. This studies was conducted from Dec 2021 to April 2022.  Before 

the sample collection, a record is maintained for their age, address, and sex. The records of 

the more specific medical condition are maintained at Sir Sunder Lal hospital BHU, from 

where the patient is referred. Subjects regardless of sex, age, Socio economic, and lifestyle 

factor is selected to conduct this population study of chromosomal anomalies. 

2.2 Cell culture and cytogenetic analysis 

Venous blood and capillary blood (in the case of infants) were collected in a sterile 

heparinised vial and transported within the laboratory within 2 hrs of sample collection. 

Lab method 

The culture was set up by adding 12-15 drops of whole blood to 7 ml of RPM media 

(containing Glucose, pH indicator, salts, amino acids, vitamins); 0.7ml bovine serum, and 

100 micro litre phyto hem agglutinin (PHA).The sample was analyzed in culture terminated 

at 72 hrs time and to which colchicine (6 microlitres) was added 2hrs before harvesting. Cells 

harvested by centrifugation were suspected in hypotonic solution (0.449 g KCl+ 0.04g 

trisodium citrate at 37degreesCelcius for 12-15 minutes and then fixed by freshly prepared 

crony’s fixative. 

Cytological preparations were made by dropping the cell suspension on the fixativewet slide 

and then fixed by flame fixation. After aging for 24 hours the slide was used for Giemsa 

staining/G-bandin of sister chromatid. For evaluation of chromosomal anomalies,these 

metaphase chromosomes were analyzed using ZEISS microscopy. Chromosomal aberration 

including monosomy, trisomy, deletion, duplication, inversions, and insertions was analyzed 

and recorded. 

3. Results 



We have worked on 244 samples suspected of chromosomal abnormality. Chromosome 

anomalies for male and female suspected case ratios were 47.13 % female and 52.86% male . 

(Fig1). We diagnosed 48 samples with Chromosomal abnormality which accounts for 

19.67% frequency of chromosomal abnormality. However, Chromosomal anomalies of the 

confirmed cases of male and female were 60 % and 40 % respectively (Fig1). Karyotyping 

revealed a high frequency of Down syndrome (64.58%) in the North Indian Population. 

64.51% of all the Down syndrome cases was seen in males and 35.48% in female (Fig1). The 

next highest frequency of chromosomal abnormalities seen is in the Philadelphia 

chromosome which occurs at a frequency of 14.51% in the North Indian Population (Fig1). 

We observed 71.42 % was female and 28.57 % male .  Klinefelter syndrome has a frequency 

of 10.41% and Turner syndrome has a frequency of 4.10 % (Fig1). The frequency of q arm 

deletion at X chromosome and XXXY and Mosaic form is at a prevalence rate of 2.0% (Fig 

1). The chromosomal abnormalities identified through G-banding karyotyping are shown in 

Fig. 2. 

4. Discussion 

In this present study, a total of 244 cases were evaluated for cytogenetic analysis of suspected 

chromosomal abnormalities that referred to Centre for Genetics Disorders, BHU from Sir 

Sunder Lal hospital BHU, Varanasi, India. The prevalence of chromosomal abnormalities 

was found to be 19.67 % in all these cases.  According to various studies, the prevalence of 

chromosomal abnormalities in people suspected of having genetic illnesses varies greatly 

[7,8]. Berry et al. examined 114 individuals and discovered chromosomal abnormalities in 18 

(15.8%) of them [10]. In a study of 1000 patients, Navsaria et al. found chromosomal 

abnormalities in 160 (16%) of them [11]. Al-Awadi et al. looked at 472 individuals and 

discovered 92 instances (19.5%) [12]. Al-Arrayed discovered a frequency of 27% in 500 

patients [13], Verma and Dosik found a frequency of 27.1 percent in 357 patients [6], and 

Singh found a frequency of 28.8 percent in 451 patients [5]. Winter et al., [14] (1980) found a 

frequency 43.0% in 140 patients. Mitra et al., [15] (1988) found a frequency 23.6%in 325 

patients. Navasaria et al., [16] (1993) found a frequency 16.6%in 1000 patients. Hussain and 

Zaki [17] (1999) found a frequency 13.4 %in 1000 patients. Hatem and Jamil [18] (2002) 

found a frequency 20.3%in 747 patients. Duarte et al., [19] (2004) found a frequency 29.3% 

in 916 patients 916.  Goud et al., [20] (2005) found a frequency 28.3 %in 1800 patients 1800. 

Balkan et al., [21-22] (2010) found a frequency 32.2 %in 1360 patients. Thillainathan S et al., 

[23] (2015) found a frequency 50.6 % in 1548 patients 1548. In the present work, 



chromosomal aberrations were detected in 19.67% of the cases with suspected genetic 

disorders. This figure is lower than in most of the previously mentioned studies. This may be 

due to the small sample size. Our results analysis matched with results of Al-Awadi et al., 

1992.  

 Trisomy 21 has been identified for over a century. Down syndrome has been examined 

considerably more carefully than other chromosomal diseases since it is such a prevalent and 

well-known condition. A triple quantity of chromosome 21 is responsible for the Down 

syndrome phenotype [11]. In the current investigation, Down syndrome was found in 64.58% 

of individuals with defective chromosomes. Other studies [12,13] found comparable results. 

This might be due to the ease with which it can be detected at the clinical level. 

Chandran et al., 2019 reported 10.20 % frequency of Pheldelphia chromosome after  analysis 

of 489 patients in different clinical stages of CML in India [9]. We observed Ph chromosome 

was the second most common chromosomal abnormality (14.58 %) after trisomy 21. Our 

results (3.6%) confirm this finding but the frequency found in our study is higher than that 

reported by Kenue et al. (0.8%) and Al-Awadi et al. (0.3%) [16]. It is believed that excess or 

loss of several contiguous genes along the chromosome involved will explain the phenotypes 

of these conditions. According to the Polipalli et al., 2016 observed a 7.6% klinefelter 

frequency in Indian populations after analyzing 859 cases [24]. In North Indian populations, 

we found 10.41% frequency, with a smaller disparity between their and our data. The 

incidence of Turner syndrome has been observed to be 0.04 percent in successive newborns 

[25]. To confirm the diagnosis, however, karyotyping is required. Two individuals with 

Turner syndrome (4.10%) were included in this investigation. X q arm deletion frequency 

was observed 2 % and when it included with Turner the frequency reached to 6.25 %. These 

frequencies minor vary with results of Kenue et al., 1995 (2.5%) analysis. Kenue et al., 1995 

also showed two patients (1.5%) had mosaic supernumerary marker chromosome 

47,XX+mar/46,XX, While we observed 2% mosaic supernumerary marker chromosome in 

Northern Indian population. Venkateshwari et al., 2010 report 48, XXXY Klinefelter's variant 

from South India with a reported incidence of 1 per 17,000 to 1 per 50,000 male births [26]. 

However, we observed 1 (2 %) cases of XXXY syndrome in Northern part of Indian 

population during our study periods.  

5. Conclusions 



Finally, chromosomal diseases can be managed by integrated and comprehensive initiatives 

that include community education, genetic counselling, population screening, and early 

identification of genetic disorders. Genetic counselling assists families in dealing with the 

emotional, psychological, and physiological implications of genetic abnormalities. In India, 

there is a scarcity of data on the present epidemiology of genetic disorders. This information 

may be used to determine the value of genetic counselling and the demand for genetic 

services in India. Successful public health interventions require effective genetic registries, 

databases, and ongoing funding in genetic research. We need to know the actual prevalence 

of chromosomal aberrations in North Indian communities; hence we need to enhance the 

population sample size for future investigations. 
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Fig1. Statistical analysis of chromosomal 
Chromosome aberrations for male and female suspected case ratios. 
anomalies of the confirmed cases of male and
Down’s syndrome in male and female D. A
female. E. Percentage of normal and abnormal chromosomal anomalies.
chromosomal aberrations in northern 

A. 

C. 

35.48 % 

64.51

47.13% 

52.86%

Downs 

E. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                   

 

 

 

 

 

Statistical analysis of chromosomal aberrations in Northern Indian populations 
for male and female suspected case ratios. 

of the confirmed cases of male and female C. Analysis of confirmed cases of 
syndrome in male and female D. Analysis of confirmed cases of

rmal and abnormal chromosomal anomalies.
in northern part of Indian population. 

B.

64.51% 

71.42

28.57 % 

52.86% 

Ph Chromosome

in Northern Indian populations A. 
for male and female suspected case ratios. B. Chromosomal 

female C. Analysis of confirmed cases of 
cases of Ph in male and 

rmal and abnormal chromosomal anomalies. F. Prevalence of 

B. 

D. 

71.42 % 

F. 

Ph Chromosome 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. Chromosomal aberrations detection by Karyotyping
Klinefelter syndrome C. Ph chromosome D. Turner syndrome E. XXXY 
G.Ph chromosome. 
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