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Abstract 
Several studies have found increased association of Diabetes Mellitus(DM) and Hypertension(HTN) in patients with non-

Hodgkin lymphoma (NHL). We determined association of Diabetes Mellitus and Hypertension in 410 Non-Hodgkin lymphoma 

(NHL) patients diagnosed and treated in our institution.  

Results: 8.5% of NHL cases were associated with diabetes Mellitus. Among NHL patients with diabetes Nodal NHL were 

commoner than the Extranodal NHL. The most common subtype was Diffuse Large B Cell Lymphoma (DLBCL) followed by 

Follicular lymphoma (FL) with a frequency of 57.14% and 17.14% respectively.  

Hypertension was associated with 9.5% of NHL cases. Among the hypertensive patients, Extranodal NHL were more 

common with DLBCL being the most commonest subtype, followed by follicular lymphoma with a frequency of 56.4% and 

20.5% respectively.   

Conclusion: Diabetes Mellitus and Hypertension are associated with development of NHL either directly or due to drugs used in 

the treatment. Further studies are required to identify the specific drugs involved in the development of NHL especially in the 

Asian populations where prevalence of diabetes and Hypertension has increased in the recent years. 

 

Keywords: Hypertension, Diabetes Mellitus, Non-Hodgkin lymphoma. 

 

Introduction 
The overall incidence of non-Hodgkin lymphoma 

(NHL) is relatively low in Asians, its incidence in 

Indians, Japanese, and Chinese (in Shanghai, China, 

and Singapore) are increasing since 1970s in parallel 

with other ethnicities in Europe, Australia, and 

America.1,2 The etiology of NHL is not completely 

understood. However, immune dysfunction, viral 

infection and chronic inflammation are said to be 

associated with increased risk of developing NHL.3,4 In 

addition, patients over 60 years of age can have 

hypertension and diabetes mellitus as co-morbid 

conditions, which can further complicate the 

understanding of pathogenesis of NHL.5   

The prevalence of diabetes has increased over the 

last few decades.6 Diabetes Mellitus has been 

associated with increased risk of several malignancies, 

including NHL, endometrial, ovarian, breast, 

gallbladder, liver, colonic, and pancreatic cancer 7 but 

its relationship with NHL is unclear. Individuals with 

diabetes are believed to develop NHL in two possible 

ways, one altered immune function and the other 

exogenous insulin. Insulin growth factor –I(IGF-I) 

causes cell proliferation, lack of apoptosis and cell 

metastasis8, phenomena involved in the development 

and progression of malignancies. An association 

between diabetes and NHL was initially reported 40 

years ago.9 Since then, several studies have been 

conducted with inconsistent results.   

Hypertension is associated in the development of 

several malignancies including lung, breast, skin, colon, 

stomach, bladder, rectum, prostate, pancrease, 

osephagus, ovary, cervix, kidney, melanoma, leukemia, 

myeloma and NHL.10 Though, antihypertensive 

treatment decreases cardiovascular morbidity and 

mortality malignancy is one of the most common extra-

cardiovascular causes of death in hypertensives. Several 

antihypertensive agents have been implicated in 

development of NHL and related death.11 Several 

studies have been conducted to determine the 

association of hypertension and NHL with inconsistent 

results.   

 

Materials and Methods 
Total of 410 Cases of NHL diagnosed and treated 

at KMC, Manipal were identified by computerized 

record linkage and patient case sheets. Tumors were 

classified according to the WHO-2008 NHL 

classification. Individual records were matched using 

name, sex and indeterminate matches resolved by 

manual review. Diabetes was diagnosed with fasting 

sugar levels of >110mg/dl and post prandial sugar level 

of >140mg/dl. Hypertension was diagnosed using three 

readings with values >140/90mm Hg. The objective of 

this study was to estimate the association of diabetes 

and Hypertension with the development of NHL.  
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Result 
 

Table 1: Association of Hypertension, and Diabetes mellitus with NHL in various studies compared with the 

present study 

 Present study Alexander et al12 Bilora et al13 

Diabetes Mellitus 8.5 6 1.6 

Hypertension 9.5 - 2.4 

 

Table 2: Frequency of subtypes of NHL in Diabetic and Hypertensive patients 

Diabetes (8.5%) Hypertension (9.5%) 

Nodal 

(54.2%) 

DLBCL 9(25.7%) Nodal 

(43.5%) 

DLBCL 8(20.5%) 

FL-G1 1(2.8%)  FL-G1 3(7.6%) 

FL-G2 4(11.4%)  FL-G2 4(10.2%) 

FL-G3A 2(5.7%)  FL-G3A 2(5.1%) 

MZL 1(2.8%)    

MCL 1(2.8%)    

Extranodal 

(45.7%) 

DLBCL 11(31.4%) Extranoda

l (56.5%) 

DLBCL 14(35.8) 

PGL 2(5.7%)  P-GL 2(5.1%) 

PCNSL 1(2.8%)  P-CNS-L 1(2.5%) 

AITCL 1(2.8%)  MALT 1(2.5%) 

CTCL 1(2.8%)  AITCL 2(5.1%) 

MALT 1(2.8%)  PTCLU 1(2.5%) 

   MF 1(2.5%) 

Total  35   39 

 

DLBCL-Diffuse Large B cell Lymphoma, MF-Mycosis fungoides, FL-Follicular lymphoma, AITCL- 

Angioimmunoblastic  T cell lymphoma, PCNSL- Primary CNS lymphoma, PGL- Primary gastric lymphoma, 

MALT- Mucosa associated lymphoid tissue, MZL-Marginal zone lymphoma, MCL-Mantle cell lymphoma, 

PTCLU- Peripheral T cell lymphoma, CTCL- Cutaneous T cell lymphoma. 

 

In the present study 8.5% of total NHL cases were 

associated with diabetes Mellitus. Among NHL patients 

with diabetes, Nodal (54.2%) NHL was commoner than 

the extranodal (45.7%) NHL (Table 1). The most 

common subtype was Diffuse Large B Cell Lymphoma 

(DLBCL) followed by Follicular lymphoma (FL) with a 

frequency of 57.14% and 17.14% respectively (Table 

2). Other nodal lymphomas associated were Marginal 

zone lymphoma and Mantle cell lymphoma each with a 

frequency of 2.8% respectively. Other Extranodal 

lymphomas associated were Angioimmunoblastic T cell 

lymphoma, Primary CNS lymphoma, Primary gastric 

lymphoma, Mucosa associated lymphoid tissue and 

Cutaneous T cell lymphoma each with a frequency of 

2.8% each respectively. 

In the present study Hypertension was associated 

with 9.5% of NHL cases. Among the hypertensive 

patients, Extranodal (56.5%) NHL was more commoner 

than Nodal (43.5%) NHL. DLBCL was the commonest 

subtype, followed by Follicular lymphoma with a 

frequency of 56.4% and 20.5% respectively. Other 

Extranodal lymphomas associated were Mycosis 

Fungoides, Angioimmunoblastic T cell lymphoma, 

Primary CNS lymphoma, PGL- Primary gastric 

lymphoma, Mucosa associated lymphoid tissue and 

Peripheral T cell lymphoma each with a frequency of 

2.5% respectively. 

Discussion 
In the present study about 8.5% of NHL cases were 

associated with diabetes Mellitus. Similar to our study 

Alexander et al12 showed 6% of NHL to be associated 

with diabetes, while, Bilora et al13 reported association 

of diabetes only in 1.6% of NHL cases, which was low 

in comparison to our study (Table 1). Holly et al14 in 

their study observed that the higher frequency of NHL 

in Diabetic patients was due to the use of cholesterol 

lowering drugs and non insulin drugs. He also states 

that DLBCL, FL and SLL were the most common 

subtypes associated with Diabetes Mellitus. However, 

Lin et al15 states that NHL of T-cell origin, with 

extranodal involvement was common in Diabetes 

patients. 

The increasing trends of NHL in China and 

Singapore also parallels with the increased cases of 

diabetes over the past four decades.16,17 Studies from 

Taiwan15 and japan18 have reported a significant risk 

ratio of 1.88% and 1.58%  respectively. Though the 

etiology of the increasing trend of NHL in Diabetics 

remains largely unknown. There are two school of 

thoughts, basically related to the treatment, one 

exogenous insulin which is potentially carcinogenic19–

21. Two Oral antidiabetic drugs.22  

Two Studies from Japan7,23 and a study from 

Spain22 have shown positive association between 
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Exogenous Insulin and NHL. Diabetes is associated 

with higher oxidative stress, inflammatory status, and 

immune dysfunction.24,25–27 In Type 2 diabetes mellitus 

there is an established link between insulin resistance 

and inflammation. Although pro-inflammatory factors, 

such as tumor necrosis factor-a (TNF-a), promote 

insulin resistance 28,29 insulin also acts as a mediator for 

the inflammatory response.30,31  

After binding to its receptor, insulin can activate 

either the metabolic pathway or the mitogenic pathway. 

In the presence of insulin resistance, a pathogenic 

characteristic of type 2 diabetes, the metabolic pathway 

is hampered and the mitogenic pathway is over 

activated, which may potentially lead to atherosclerosis 

and carcinogenesis. In addition, excessive insulin can 

also bind to the receptor of insulin-like growth factor- I, 

which will further trigger the mitogenic pathway. 

Patients receiving exogenous insulin in the presence of 

insulin resistance may be repetitively exposed to high 

levels of insulin, which may trigger the mitogenic and 

atherogenic pathways leading to hypertension, 

atherosclerosis, and cancer in susceptible patients.32,33 

Insulin also regulates the expression of several 

hepatic proteins that are involved in inflammatory 

response.30,22 The role of inflammation-mediating 

cytokines in lymphomagenesis is well accepted and is 

further confirmed by a recent large genetic association 

study.34 Brody and Merlie35 reported in 1970 that 

diabetic lymphocytes showed similar abnormalities in 

metabolism and DNA synthesis as lymphocytes in 

chronic lymphocytic leukemia. 

A positive association between obesity and non- 

Hodgkin lymphoma has also been suggested.36 Two 

recent meta-analyses by Renehan AG et al37 and 

Larsson et al38, reported significantly elevated non-

Hodgkin lymphoma risk with increased body mass 

index. Larsson andWolk38 further reported that the 

positive association for obesity was found only for 

diffuse large B-cell lymphoma but not for follicular 

lymphoma or small lymphocytic/chronic lymphocytic 

leukemia. However, Willett EV et al39 showed risk only 

for DLBCL among severely obese individuals. As 

obesity is among the most important risk factors for 

type 2 diabetes mellitus it can indirectly contribute to 

the development of NHL. 

Fortuny et al22 reported increased risk for NHL 

with the use of oral antidiabetic agents.40,41 Cerhan et 

al.42 reported that risk increased as diabetes duration 

increased. Rapp et al.43 examined the relations between 

fasting blood glucose and the incidence of several 

cancers. They found that elevated fasting blood glucose 

was positively associated with risk of non- Hodgkin 

lymphoma in men, whereas no association was found in 

women. More studies are needed to elucidate the 

lymphomagenic mechanism of type 2 diabetes mellitus.  

However, two multinational studies, namely the 

European Prospective Investigation into Cancer and 

Nutrition study44 and the Asia- Pacific Cohort Studies 

Collaboration45 reported a lack of association between 

Diabetes Mellitus and NHL.  

In the present study hypertension was associated 

with 9.5% of NHL cases. Hole DJ et al10 also observed 

increased incidence of various cancer in hypertensive 

patients including lung, breast, skin, colon, stomach, 

bladder, rectum, prostate, pancrease, osephagus, ovary, 

cervix, kidney, melanoma, leukemia, myeloma and 

NHL. In their study they observed 3/136 (2.2%) cancer 

patients developed NHL who were on atenolol 

treatment.   

Several studies raised the possibility that 

antihypertensive treatment may increase the rate of 

malignancy. A drug may increase the risk of 

malignancy either by being directly carcinogenic, by 

eliciting or accelerating other carcinogens, or by 

impeding defence mechanisms. Many clinical studies 

tried to determine whether antihypertensive drugs, in 

general, are carcinogenic.46,47,48  

Bilora et al13 have stated that the association of 

hypertension with NHL was due to autonomic changes 

in patients with lymphoma and may represent a 

paraneoplastic manifestation. Holly et al14 in their study 

observed that use of drugs like Beta blockers, Calcium 

channel blockers, angiotensin-converting enzyme 

inhibitors, methyldopa, guanfacine, guanabenz, 

prazosin, and hydralazine were associated with higher 

frequency of NHL in hypertensive patients. He also 

stated that DLBCL, follicular lymphoma and SLL were 

the commonet subtypes of NHL in Hypertensive 

patients. 

In another study by Peeters PH et al49 they stated 

that hypertensive women have a higher incidence of 

mortality from lymphatic and hematopoietic cancers 

than men.49   

Incidence of non- Hodgkin lymphoma continues to 

climb, elucidating the relation between Diabetes 

Mellitus and Hypertension.  Further studies regarding 

mechanisms of lymphomagenesis, subtypes of NHL 

and specific drugs related to the development of NHL 

are needed in DM and HTN patients as they will 

provide means of NHL prevention.  

 

Conclusion 
Diabetes Mellitus and Hypertension are associated 

with development of NHL either directly or due to 

drugs used in the treatment. Nodal NHL are commoner 

than the extranodal NHL in Diabetic patients with 

Diffuse Large B Cell Lymphoma being the commonest 

subtype followed by Follicular lymphoma. Whereas, 

Extranodal NHL are commoner than Nodal NHL in 

Hypertensive patients with DLBCL being the 

commonest subtype, followed by Follicular lymphoma.  

Further studies are required to identify the specific 

drugs involved and subtypes of NHL associated in the 

development of NHL especially in the Asian 

populations where prevalence of diabetes and 

Hypertension has increased in the recent years. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Peeters%20PH%5BAuthor%5D&cauthor=true&cauthor_uid=9794734
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