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HYPERGLOBULINEMIA AND RISK ASSESSMENT:  
A CASE STUDY 

Abstract
Total serum protein, along with its components serum albumin and globulin, 
are frequently encountered in insurance applications. The globulins, though 
the smaller fraction, can be a red flag for underwriters; when elevated 
they can indicate impairments such as infections, chronic inflammation, 
or neoplasia. An elevated globulin level is generally a clinical indication to 
order a serum protein electrophoresis (SPEP). The main clinical value of 
an SPEP is to determine which of the four globulin proteins is elevated, and 
to differentiate between monoclonal and polyclonal gammopathies. The 
differentiation is vitally important, as monoclonal gammopathies, which are 
indicated by evidence of a monoclonal (M) band on the SPEP, may indicate 
malignant or premalignant conditions. 

This article presents an interesting case study of an elevated serum globulin 
level incidentally detected in the course of an insurance application process. 
The cause turned out to be monoclonal gammopathy of undetermined 
significance (MGUS), which is the most common monoclonal gammopathy. 

Serum Proteins
Total serum protein is a test commonly administered as part of the individual 
insurance application process. It measures the total amount of protein in the 
blood, as well as providing amounts of serum albumin and globulin, the two 
major types of blood proteins. The typical reference range for this test is 6  
to 8 g/dl. 

Albumin, which is made in the liver, is the most abundant protein in serum, 
with a reference range of 3.5 to 5 g/dl. Globulin generally comprises a 
much smaller fraction, with a reference range of 1.5 to 3.0 g/dl, and as total 
globulin values are generally arrived at by subtracting the albumin number 
from the total protein value, the certainty of globulin measurement is limited 
by the accuracy of the method used to calculate total protein and albumin. 

Globulin contains many important proteins such as carrier proteins, 
enzymes, complement, and immunoglobulins. Most of these are 
synthesized in the liver, while immunoglobulins are synthesized by the 
plasma cells. 

Most instances of elevated serum protein stem either from dehydration, 
in which blood volume decreases, thereby concentrating proteins, 
and increased production of specific proteins, which is more common. 
Immunoglobulins are the most commonly overproduced  
proteins and are generally elevated in the presence of infection and 
hematological neoplasm.1 

Elevated globulin levels require underwriter awareness, as they may indicate 
disease states, and thus higher mortality risk. A 2014 study by Fulks et al., 
for example, found that persons with globulin values greater than 3.2 g/
dl experience excess mortality, and those with values of greater than 4.0 g/
dl have approximately double the excess mortality risk across all ages and 
sexes.2 Protein levels both higher or lower than the reference range can also 
indicate other causes, including pregnancy, diabetes, anemia, and more. 
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The albumin/globulin (A/G) ratio is an additional metric that can be used to indicate disease 
states. It is not a specific marker, however, as it can change if albumin or globulin levels 
increase or decrease. It is important to be aware that an A/G ratio of less than 1 is clinically 
significant, as it can indicate either that globulin production has increased to a level 
exceeding that of albumin or that albumin production has reduced or ceased.

Table 1 (below) lists the many impairments related to blood protein level abnormalities.3

 

Table 1: Blood Protein Levels and Impacts

Type of 
protein 

Normal % 
in blood 

Causes if higher Causes if lower

Albumin 56% Dehydration

Alpha 1  
globulins

3% Pregnancy • Alpha1-antitrypsin deficiency

Alpha 2  
globulins

~13%

Beta  
globulins

~16% • Protein malnutrition

Gamma 
globulins

12%

• Adrenal 
insufficiency

• Adrenocortico-
steroid therapy

• Advanced  
diabetes mellitus

• Nephrotic  
syndrome

• Malignant  
hypertension 

• Nephrosis 
• Polyarteritis  

nodosa 
• Obstructive  

jaundice 
• Third-trimester 

pregnancy

• Biliary cirrhosis
• Carcinoma 

(sometimes) 
• Cushing’s disease
• Diabetes mellitus  

(some cases) 
• Hypothyroidism 
• Iron deficiency  

anemia

• Malignant  
lymphoma

• Multiple  
myeloma 

• Waldenstrom’s  
macroglobulinemia

• Rheumatoid  
arthritis and other 
connective 
tissue disorders

• Amyloidosis 
• Chronic infections 

(granulomatous  
diseases) 

• Chronic  
lymphocytic  
leukemia 

• Cirrhosis 
• Hodgkin  

lymphoma 

• Impaired liver  
function (resulting  
in decreased  
albumin synthesis) 

• Malnutrition
• Nephrotic syndrome
• Pregnancy

• Chronic cachectic  
(wasting) diseases

• Chronic infections
• Hemorrhage
• Burns
• Protein-losing  

enteropathies

• Severe liver disease
• Wilson’s disease

• Malnutrition
• Megaloblastic  

anemia
• Protein-losing  

enteropathies

• Agammaglobulinemia
• Hypogammaglobulinemia
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At this point, let us consider the applicant:  

He underwent a series of blood tests as part of his 
life insurance application process, which yielded the 
following results:  

Primary abnormality: Although the total serum protein 
result of 8 g/dl is still within normal range, the globulin 
result of 4.5 g/dl, which is higher than the reference 
range, is concerning. 

Differential diagnosis: Elevated globulins can indicate 
infections, chronic inflammation, or neoplasia. 

Which further investigation(s) would be helpful? In 
general, an elevated total serum protein level – something 
usually found incidentally – is a clinical indication to order 
serum protein electrophoresis (SPEP). In this particular 
case, even though total serum protein was within the 

normal range, the elevated globulin would prompt a 
request for further testing.

About Serum Protein Electrophoresis 
SPEP is specifically used to separate and analyze 
amounts of the five main blood serum proteins: albumin 
and the four types of globulins – alpha 1 globulin, alpha 
2 globulin, beta globulin, and gamma globulin. The test 
separates the proteins based on physical properties such 
as molecule size and strength of electrical charge. 

To conduct the test, serum is placed upon a specific 
medium and an electrical charge is then applied. Albumin 
molecules, which are larger and have a strong net 
negative charge, will migrate along the x axis toward the 
positive electrode. Globulins, being smaller molecules 
with weak negative charges, will move toward the 
negative electrode with the gamma peak closest to the 
negative electrode. The amounts of each protein are  
then measured. 

The bands and graph seen in the SPEP in Figure 1 
(below) depicts the amounts of albumin and the four main 
globulins found in a healthy individual.

Figure 1. Sample Serum Protein Electrophoresis

As for the applicant, his elevated serum globulin level 
caused his case to be postponed for further evaluation. 
He consulted a hematologist, who advised him to undergo 
additional blood tests, including an SPEP, which together 
determined a diagnosis of monoclonal gammopathy of 
undetermined significance (MGUS). The applicant then 
submitted this additional information to the insurance 
company for further review. 

The results of the applicant’s follow-up blood tests are in 
Table 2, on the next page.

55-year-old male, nonsmoker

Applying for US$5 million of term life insurance

No significant personal or family medical history

Hemoglobin 13.7 g/dl

Platelets 269 x 109/L

Total WBC count 7.7 x 109/L

Fasting blood sugar 
5.5 mmol/L or  
99 mg/dl

ALT (alanine aminotransferase)* 35 IU/L

AST (aspartate aminotransferase)** 22 IU/L

Total protein 8 g/dl

Albumin 3.5 g/dl

Globulin 4.5 g/dl

Serum creatinine
76 umol/L or  
0.86 mg/dl

ESR (erythrocyte sedimentation rate) 22 mm/hr

*can also appear as SGPT (serum glutamic pyruvic transaminase) 
**can also appear as SGOT (serum glutamic oxaloacetic transaminase) 
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Key questions to be addressed during underwriting:
• What does this diagnosis mean?
• What is the applicant’s risk of progression to  

multiple myeloma?
• Can life insurance be offered?

Gammopathy Types  
A gammopathy is defined as a higher than normal level 
of gamma globulin in the blood. Gammopathies can be 
either polyclonal or monoclonal. Distinguishing between 
the two types is of paramount importance when assessing 
both health and insurability.

Polyclonal gammopathies: These are characterized 
by increased levels of more than one type of 
immunoglobulin, and usually signify nonmalignant 
conditions such as inflammatory or reactive disorders.3 
This diagnosis is associated with a broad or diffuse 
peak in the gamma globulin band of the SPEP (as 
seen in Figure 1, p. 4).   
The most common causes of polyclonal 
gammopathies are infections. These can include: 
parasitic infections such as malaria, schistosomiasis, 
strongyloidiasis, and leishmaniasis; fungal infections 
such as paracoccidiodomycosis and histoplasmosis; 
bacterial infections such as brucellosis and rickettsial 
conditions; and spirochete infections such as borrelia 
(Lyme disease).   
They can also be present in certain viral infections 
such as hepatitis, varicella zoster (chicken pox), 
and Epstein-Barr, as well as in chronic liver disease, 
autoimmune diseases such as rheumatoid arthritis 
and Sjogren’s syndrome, acquired immune deficiency 
syndrome (AIDS), nonhematologic cancers, and 
certain malignant lymphomas and lymphoproliferative 
disorders.4 

Monoclonal gammopathies: The critical hallmark of a 
monoclonal gammopathy is the presence on an SPEP 
of a sizable and narrow spike in the gamma globulin 
band. That spike, known as an M (for monoclonal) 
band (or spike) or M protein or paraprotein, is caused 
by the clonal proliferation of plasma cells. It is 
associated with malignant or premalignant conditions, 
as shown in Table 3.5 

Table 2: Results of Post-Referral Blood Tests  
and SPEP

Component Result

Monoclonal (M) band 8.3 g/L

Paraproteins:

• IgG
• IgA
• IgM

 

• 13.5 g/L
• 0.53 g/L
• 0.54 g/L

Serum-free kappa 4.7 g/L

Serum-free lambda 6.6 g/L

Kappa-lambda ratio 0.7

Hemoglobin 12.8 g/dl

White blood cells 7.4 x 109/L

Neutrophils  5.8 x 109/L

Platelets 220 x 109/L
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If a monoclonal spike is present in an SPEP’s gamma 
region, laboratories will usually perform immunofixation, a 
method to determine the spike’s specific immunoglobulin 
class (most often IgG or IgA; rarely IgM, D, or E). It is 
also important to then determine the types and amounts 
of free light-chains and the serum free light-chain (FLC) 
assay ratio, in order to diagnose the possible impairment. 

Human immunoglobulin has two identical light chains 
– kappa and lambda – each of which is encoded on a 
different chromosome. In healthy individuals, the majority 
of serum light chains bind to heavy chains to form 
antibodies, so normal serum will have low free light-chain 
and heavy-chain amounts. 

The ratio (or proportion) of kappa to lambda light-chains 
in serum indicates whether there is an excess amount of 
one type of light-chain versus the other, and so can be 
used as an indicator of diseases specific to each as well 
as disease progression or remission. 

A kappa-lambda ratio of between 0.26 and 1.65 is 
considered normal. A ratio of less than 0.26 indicates 
overproduction of lambda light-chains, whereas one 
higher than 1.65 indicates overproduction of kappa  
light-chains. 

 
About MGUS 
MGUS is the most common monoclonal gammopathy. It 
is a clinically asymptomatic premalignant clonal plasma 
cell or lymphoplasmacytic proliferative disorder. MGUS is 
often discovered incidentally for patients while undergoing  

Table 3: Diseases Associated With M Protein Spikes

Multiple myeloma

Smoldering myeloma

Monoclonal gammopathy of undetermined  
significance (MGUS)

Waldenstrom’s macroglobulinemia

POEMS syndrome (polyneuropathy, organomegaly, 
endocrinopathy, monoclonal gammopathy, and  
skin changes)

Solitary plasmacytoma

AL (amyloid light chain) amyloidosis

Light chain deposition disease

Monoclonal gammopathy of renal significance (MGRS)

Figure 2: Monoclonal Gammopathy (M Protein) Band on SPEP in Patient with Multiple Myeloma9
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routine blood tests or evaluation for other conditions. Its prevalence increases with age, affecting up to 
2% of persons age 50 or older and about 3% of those older than age 70.6

The International Myeloma Working Group’s criteria for diagnosing MGUS are as follows:7 
• <30 g/L serum paraprotein (monoclonal M protein)

• <10% clonal bone marrow plasma cells

• No myeloma-defining events (e.g., hypercalcemia, renal insufficiency, anemia, or bone lesions)

A diagnosis of MGUS is important, as patients can be at risk of progressing to multiple myeloma. The 
average risk of progression is 1% per year.6, 7 The following three factors can be considered adverse 
risks in MGUS. In the criteria, each factor is given a score of 1 for calculating the risk group.

• Type of paraprotein: IgA and IgM (both are associated with a higher risk of progression)

• M protein concentration: >1.5 g/dl

• Abnormal serum FLC (kappa-lambda) ratio: <0.26 or >1.65

Individuals diagnosed with MGUS therefore need to be followed up regularly. Current guidelines 
recommend follow-up blood tests every three to four months in the first year, followed by monitoring 
every 6 to 12 months thereafter.8

Table 4: Risk of Progression to Multiple Myeloma at 20 Years6, 7

Risk Group/Score % Risk of Progression 

Low/0 5

Low-intermediate/1 21

High-intermediate/2 37

High/3 58

Case Assessment  
In the case presentation, given that the diagnosis was of an IgG MGUS, the paraprotein level was 0.83 
g/dl, and serum FLC ratio was 0.7, he is in the low-risk group with a score of 0, indicating a 5% risk of 
progression at 20 years. Therefore, life insurance can be offered with a moderate rating.

Conclusions/Key Takeaways
• Elevated globulin levels can indicate infections, chronic inflammation, or  

hematological neoplasm. 

• Polyclonal gammopathies usually indicate nonmalignant conditions, whereas monoclonal 
gammopathies indicate premalignant or malignant conditions. Hence, distinguishing them is of 
paramount importance. 

• The critical hallmark of a monoclonal gammopathy is evidence of a monoclonal (M protein or 
paraprotein) spike in the gamma globulin band of an SPEP. 

• MGUS is the most common monoclonal gammopathy and is often discovered as an incidental 
finding on routine screening tests. 

• Risk stratification of MGUS (i.e., whether it will progress to multiple myeloma and if so, how 
quickly) can be based on the type and concentration of monoclonal paraprotein detected as well 
as the serum FLC (kappa-lambda) ratio. 
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