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ABSTRACT 
Background and Objectives:  Monoclonal gammopathy of undetermined significance (MGUS) is the 
most prevalent among the group of disorders called Plasma cell dyscrasias. Differentiating MGUS from 
other monoclonal gammopathies is important because a conservative management plan is required for 
individuals with MGUS. Limited research has been done on the epidemiology of MGUS in Pakistan. This 
study was aimed at estimating the prevalence of MGUS in Pakistani adults. 

Methods:  A random sample of 383 subjects aged 50 years or older visiting OPD of a tertiary care hos-
pital in Lahore, Pakistan was taken. Individuals having any clinical manifestation of multiple myeloma 
or related disorders were excluded from the study. Complete blood count (CBC), erythrocyte sedimen-
tation rate (ESR) and Serum Protein Electrophoresis were performed. 

Results:  The crude prevalence of MGUS was found to be 8.6%, which is higher than observed in pre-
vious studies. Multivariate analysis of study subjects showed that old age and elevated ESR were the 
most important risk factors for MGUS. This is the first research to find out the prevalence of MGUS in 
the Pakistani adults. 

Conclusion:  In this study MGUS is seen to be more prevalent in our patients particularly in older age 
group. 

Keywords:  Monoclonal gammopathy of undetermined significance, Prevalence, Serum Protein Electro-
phoresis, Age increment, Erythrocyte sedimentation rate, Anemia. 

 
INTRODUCTION 
Monoclonal gammopathy of undetermined significa-
nce (MGUS) is a plasma cell disorder,that occurs in 3% 
of the population aged more than 50 years, and is the 
commonest among plasma cell dyscrasias.1,2 The hall-
mark of Monoclonal gammopathies is the expansion of 
a single clone of plasma cells, which yields a homoge-
neous monoclonal protein (M-protein/M-component 
or paraprotein). MGUS is denoted by less than 3 g/dl 
M-protein concentration in serum, no or only small 
amounts of Bence Jones protein in the urine, less than 
10% plasma cells in the bone marrow, together with no 
evidence of lytic bone lesions, anemia, high calcium 
levels and renal impairment.3 
 MGUS is a known predecessor of malignant hema-
tological disorders, which include multiple myeloma 
(MM), light chain amyloidosis (AL), and waldenstrom-
macroglobulinaemia (WM). However majority of pati-
ents with MGUS do not evolve into a plasma cell mali-
gnancy.4 Numerous physical and chemical factors as 
well as environmental influences have been associated 
with the origination of MGUS.5 These include contact 
with fertilizers, pesticides, mineral oils, asbestos, as 

well as exposure to radiation.5 Many cytogenetic and 
molecular changes observed in MGUS are those that 
have been seen in multiple myeloma also.6 
 Previous studies have shown that increased pati-
ent age increases the prevalence of MGUS and racial 
variations are also present.7,8 In the United states, the 
age-adjusted prevalence of MGUS is three times more 
in African–Americans as compared to white Ameri-
cans.9 Studies from Japan, Taiwan and Thailand show 
a low prevalence.10 Sufficient information about the 
epidemiology of MGUS is limitedin Pakistan. Only a 
few case reports have been published so far and they 
were focused on Solitary Plasmacytoma of sternum, 
Amyloidosis with Multiple Myeloma and lymphoplas-
macytic malignancies. We therefore, sought to ascer-
tain the prevalence of MGUS in our adult population. 
 
PATIENTS AND METHODS 
A descriptive study was conducted in the Department 
of Haematology, University of Health Sciences, Lahore 
from 1st January, 2014 to 31st December, 2014. The in-
formed consent was taken from each participant. After 
collection of samples from out-patient department of a 
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tertiary care hospital in Lahore city, their laboratory 
analysis was done in the Haematology department, 
University of Health Sciences, Lahore. Our study inclu-
ded both male and female of age ≥ 50 years and having 
no clinical evidence of multiple myeloma or related 
disorders. Persons with age less than 50 years as well 
as diagnosed cases of multiple myeloma, Primary amy-
loidosis or waldenstrom macroglogulinemia were ex-
cluded from the study. Also excluded were individuals 
with H/O hypercalcemia, renal insufficiency and lytic 
bone lesions. Five ml blood was collected using aseptic 
technique by a trained phlebotomist. It was divided 
into two vaccutainers, one in EDTA vaccutainer for 
CBC and ESR, and other for getting the serum to run 
gel electrophoresis for detection of M-protein band. 
Electrophoresis was performed by using an agarose gel 
electrophoresis system Genio S Electrophoresis IN-
TERLAB. After electrophoresis, gels were fixed in acid 
alcohol, stained and dried. This was followed by identi-
fication of protein fractions and sub-fractions. 
 

Statistical Analysis 
Statistical analysis was performed using SPSS version 
23.0 (IBM Corp, Armonk). Continuous variables were 
in the form of mean ± standard deviations (SD), whe-
reas categorical variables were in the form of freque-
ncy and percentage. Logistic regression analysis was 
used to estimate the associations between demogra-
phic/clinical features and the risk of MGUS. Different 
risk factors including age, male gender, anemia (hemo-
globin < 13 g/dl in males and < 12 g/dl in females) and 
erythrocyte sedimentation rate > 15 mm/hr were eva-
luated by univariate as well as multivariate logistic 
regression analysis. A p-value of ≤ 0.05 was considered 
statistically significant. 
 
RESULTS 
Demographic Features of Study subjects: 
This study included 383 volunteers. Demographic fea-
tures of the study subjects have been shown in table 1. 
Out of the 383 participants, males were 200 (52.2%) 
and females were 183 (47.8%).The mean age at pre-
sentation was 62.78 ± 9.01 years and range was 50–90 
years. 
 

Table 1: Demographic Features of Patients. 
 

Age Male Female Total No 

50 – 60 103 99 202 

61 – 70   56 57 113 

71 – 80   37 18   55 

81 – 90   04 09   13 

 

Prevalence of MGUS 
Out of 383 subjects, thirty three patients were found to

have MGUS. The crude prevalence of MGUS was found 
to be 8.6% (Figure 1). Prevalence of MGUS in different 
age groups and gender wise has been given in table 2. 
It was observed that the prevalence of MGUS increa-
sed with age and was significantly different among age 
groups (p<0.05). Although the prevalence was higher 
among males (9.5%) than among females (7.7%), but 
this difference was not statistically significant (p = 
0.51). 

 
Table 2: Prevalence of Monoclonal Gammopathy of 

Undetermined Significance  
 

Variables Prevalence (95% CI) 

Age 

 50 – 60   (n = 202) 

 61 – 70   (n = 113) 

 71 – 80   (n = 55) 

 81 – 90   (n = 13) 

 

4.0% (1.3 – 6.6) 

10.6% (4.9 – 16.3) 

16.4% (6.6 – 26.1) 

30.8% (5.7 – 55.9) 

Sex 

 Male   (n = 200) 

 Female   (n = 183) 

 

9.5% 

7.7% 

All, crude  8.6% (5.8 – 11.4) 
 

95% CI: 95% Confidence interval 

 

91.4%

8.6%

MGUS

No MGUS

 
 

Fig. 1: Pie chart showing prevalence of MGUS in N = 383 
study subjects. Red shows study subjects with MG-
US (8.6%) whereas green represents subjects with 
no MGUS. 

 
 Relation between Risk Factors of MGUS and its 
prevalence. 
 Logistic regression analysis was applied to evalu-
ate the association between potential risk factors for 
MGUS including age, male gender, ESR and anemia. It 
was found that by applying univariate analysis, preva-
lence of MGUS increased with age and this was statis-
tically significant (P < 0.001). MGUS was also more 
prevalent in patients who had increased ESR values 
(P < 0.001). There was no difference between the MG-
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Table 3: Association between different risk factors and the prevalence of monoclonal gammopathy of unde-
termined significance 

 

Variables Patients, n (%) Unadjusted OR P value Adjusted ORᴂ P value 

Age (10 – year increase)    2.15 (1.47 – 3.14) < 0.001 1.62 (1.07 – 2.45) 0.021 

ESR > 15 mm/hr 163 (42.6%) 53.49 (7.22 – 396) < 0.001 43.11 (5.77 – 322) < 0.001 

Anemia   78 (20.4%)   0.70 (0.27 – 1.79) 0.463 ‡ ‡ 

Males 200 (52.2%)   1.26 (0.61 – 2.60) 0.520 ‡ ‡ 
 

OR: odds ratio 
ᴂ Odds ratio Adjusted by multivariate logistic regression analysis, with 95% CI 
ESR: erythrocyte sedimentation rate 
†Hb level <13 g/dl in male and <12 g/dl in female 
‡Variables excluded after univariate analysis 

 
US group and non-MGUS group (OR = 0.70, 95% CI = 
0.27 – 1.79, P = 0.463), in relation to anemia. In addit-
ion, prevalence of MGUS was not statistically different 
among gender. 
 Two risk factors i-e 10-year age increment and 
increased ESR which were significant in univariate 
analysis, were then evaluated by multivariate analysis. 
It was observed that these factors were also found to 
be significant: age (10-year increase: odds ratio = 1.62, 
95% CI = 1.07–2.45, P = 0.02), ESR (OR = 43.11, 95% 
CI = 5.77-322, P < 0.001) (Table 3). 

 
DISCUSSION 
Monoclonal gammopathy of undetermined significa-
nce (MGUS) is a premalignant plasma-cell disorder in 
which overproduction of immunoglobulins by plasma 
cells results in hypergammaglobulinemia. MGUS is 
associated with a rate of progression to multiple mye-
loma or a related malignant condition of 1 percent per 
year.2 Research regarding epidemiology of MGUS is 
limited in Pakistan. This study was designed to collect 
the data regarding the prevalence of monoclonal gam-
mopathy, from a tertiary care hospital in Lahore. 
 In our study population, monoclonal gammopathy 
was observed in 8.6% of patients. This is comparable 
to the rate of 7.5% reported in a study carried out in 
India.11 However this is higher than the 3.98% repor-
ted in Iran.12 This is also contrary to the lower preva-
lence rates observed in UK, South America, Eastern 
Europe, and Japan.10 So far the biggest and most com-
monly reported study in whites is that of Olmsted Cou-
nty, Minnesota whose results also differ from our stu-
dy because the prevalence of MGUS was found to be 
3.2% in subjects having age above 50 years and 5.3% 
in those having age more than 70 years.13 Blacks-
displayed consistently higher prevalence rates at a 
given age.14 Various studies point out towards a geo-
graphical variation in the rates of monoclonal gammo-
pathies. This may vary from 5.84% in Ghanaian popu-
lation14 to 2.1% in Japan.15 Although, prevalence obser-

ved in our study, is a little higher as compared to prev-
ious studies, the reason might be the less population 
studied as well as racial and environmental variations. 
 The mean age in our study population was 62.78 ± 
9.01 years (range, 50 – 90 years). This is lower in com-
parison to the previous studies. The mean age as obse-
rved by Park et al was 72 years (range: 65 – 97).8 It 
was also reported that the increase in age [10 – year 
increase: odds ratio (OR) = 2.15, P < 0.001] was asso-
ciated with increased prevalence and this is consistent 
with previous studies.11,12,15 This rise in prevalence with 
age was independent of gender or race. In the present 
study, the prevalence in age group 50 – 60 years was 
4% which is similar to that(4.79 %) reported by Afrouzi 
et al but the prevalence of 10.6 %  in age group 61-70 
years is higher than the 6.78 % reported in a similar 
age group by Afrouzi et al.12 In the group > 80 years of 
age, we found the prevalence to be 30.8% which is very 
high as compared to the previously reported 6.7% in 
the same age group in Korea.8 This very high result 
could be due to the fact that in our study population, 
only 13 individuals fell in this age group whereas the 
previous study by Park et al in Korea had 75 indivi-
duals in this group.8 
 In our study, monoclonal gammopathy was found 
to be more prevalent in males (9.5%) as compared to 
females (7.7%) but this difference was statistically not 
significant. This observation is consistent with prev-
ious studies conducted in Iran and Korea.8,12 Iwanaga 
et al reported the prevalence as 2.8% males vs1.6 % 
females.15 On contrary, Singh et al reported a higher 
prevalence in women as compared to men in a study 
done in India.11 

 While evaluating different risk factors, we found 
that MGUS prevalence was higher in subjects with 
increased ESR levels (P < 0.001). This is consistent 
with the findings of Park et al.8 Likewise, similar to the 
Korean study, no difference was observed when ane-
mia was compared between the study subjects with 
MGUS and the study subjects with no MGUS.8 Hence 
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MGUS was more prevalent with increasing age, male 
gender and elevated ESR. 

 Thus, it is obvious that the prevalence of mono-
clonal gammopathy presented in our study population 
does not differ significantly from the existing data 
around the globe. However, it goes without saying that 
certain nonmalignant diseases may also be associated 
with monoclonal gammopathy of undetermined signi-
ficance, for instance Cold agglutinin disease, Acquired 
von Willebrand syndrome and Membranous nephro-
pathy, and they need to be ruled out.16 In addition, due 
consideration must be given to the prospect of over-
treatment as well as to stress and anxiety of the patient 
and economic cost of MGUS follow-up.17 

 Our study had some limitations; study was carried 
out at a hospital and thus its findings cannot be appli-
cable on whole Pakistani population. Moreover, due to 
financial constraints, immunofixation was not perfor-
med. Further research work is required to verify our 
findings and to increase the sample population to lar-
ger numbers. 

 It is concluded that there has been no study re-
garding the prevalence of MGUS in Pakistani middle 
aged to old aged persons which is estimated to be 8.6% 
in our study. There is need of more screening studies 
of healthy Pakistani population so that we might have 
convincing data about the prevalence of MGUS in our 
country. The authors also recommend further research 
plans to follow-up MGUS patients to describe the me-
chanism for cancer development. 
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