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Abstract 

Background: Although monoclonal gammopathy of undetermined significance (MGUS) and multiple myeloma disproportionately 
affect Black individuals, few epidemiological studies have been conducted on these plasma cell disorders in Africa. Here we describe 
the prevalence of MGUS in Eswatini and compare our results to the landmark Olmsted County, Minnesota study.

Methods: Between 2016 and 2017, 13 339 residents of Eswatini participated in the Swaziland HIV Incidence Measurement Survey, 
from which a nationally representative biorepository was created. Plasma samples were then randomly selected and analyzed for 
MGUS. MGUS prevalence in Eswatini was compared with that of Olmsted County. In addition, demographic and HIV-related associa
tions with MGUS were assessed.

Results: Of the 515 samples randomly selected, the median age was 50 years (range¼35-80 years); 60% were female; and 38.6% were 
HIV positive, of whom 82.4% were on antiretroviral therapy. We found that 68 participants had evidence of MGUS, for a prevalence of 
13.2%. HIV status was not significantly associated with MGUS (odds ratio¼ 1.05, 95% confidence interval¼ 0.62 to 1.77), but among 
HIV-positive individuals, MGUS was less frequent for patients on antiretroviral therapy (adjusted odds ratio¼0.31, 95% confidence 
interval¼0.11 to 0.82). The prevalence of conventional MGUS was similar between Eswatini and Olmsted County (3.4% vs 3.2%-3.4%), 
whereas the incidence of light-chain MGUS was significantly greater in Eswatini (12.3% vs 0.8%).

Conclusion: Our study suggests that the incidence of MGUS is similar between ethnicities and raises the question of whether the 
current definition of light-chain MGUS reliably reflects a true monoclonal protein precursor state. Perhaps the current definition of 
light-chain MGUS may be capturing alternate etiologies, such as untreated HIV infection.

Multiple myeloma and its precursor, monoclonal gammopathy of 
undetermined significance (MGUS), have been well studied in White 
cohorts but disproportionately affect Black populations (1-5). The 
cumulative risk of progression is similar between ethnicities (1), 
which suggests that the ethnic disparities affecting multiple mye
loma appear to originate from the initial development of MGUS, 
rather than from disparate patterns of progression from MGUS to 
malignancy.

The landmark epidemiological study that described the natural 
history of MGUS was conducted in Olmsted County, Minnesota 
(United States), among a 97.3% White population (6). This study 
found the age-standardized prevalence of MGUS (including light 
chain) to be 4.2% (7), but subsequent analyses comparing MGUS 
prevalence in White and Black populations within the United 
States revealed a 1.3-4 times greater prevalence of MGUS in Black 
cohorts (1,3,4).
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Only two studies have evaluated the prevalence of MGUS in a 
Black African population. Among Black Ghanaian men, the prev
alence of conventional MGUS (defined in the sections that follow) 
was 5.84% (95% confidence interval [CI]¼ 4.27 to 7.40) (2) com
pared with a 2.97% (95% CI¼ 2.59 to 3.34) prevalence among 
male individuals of the same age group in the original Olmsted 
County study (2). In addition, we previously reported the preva
lence of MGUS (including light chain) to be 8.03% (95% CI¼5.32 
to 10.74) among Black South African men, which was nearly 1.6- 
fold higher than the prevalence reported in the Olmsted County 
male population (8).

Our exploratory South African study revealed a possible asso
ciation between MGUS and HIV status (univariate odds ratio 
[OR]¼ 2.39, 95% CI¼ 0.95 to 5.49; multivariate OR¼ 2.17, 95% 
CI¼0.66 to 6.59) (8), but data on the association between MGUS 
and HIV remain scarce. Only one retrospective study in the 
United States directly compared the rates of MGUS between HIV- 
positive and HIV-negative cohorts, finding that 19.3% of the 
HIV-positive cohort had MGUS compared to 8.2% among the HIV- 
negative cohort (P< .001); notably, however, 13.4% of the HIV- 
positive patients were tested for MGUS compared with only 3.8% 
of the HIV-negative patients (9).

To date, no study has examined the prevalence of MGUS in a 
Black African population inclusive of both sexes. Moreover, no 
study has prospectively analyzed the prevalence of MGUS within 
an HIV-positive cohort compared with an HIV-negative cohort.

Eswatini is a small country in southern Africa (Figure 1), with 
a population of 1.1 million, 97% of whom identify as Black (10), 
and the world’s highest prevalence of HIV (10). In this study, we 
determined the prevalence of MGUS in Eswatini and compared 
our results with the landmark Olmsted County study. In addi
tion, we examined the association between MGUS and HIV sta
tus.

Methods
The 2016-2017 Swaziland HIV Incidence Measurement Survey 
(SHIMS2) was a cross-sectional national survey to measure the 
impact of Eswatini’s national HIV response. SHIMS2 was part of 
the Population-Based HIV Impact Assessment project, in which 
HIV-focused surveys and blood specimen collection facilitated 

assessment of the status of the HIV epidemic in 14 of the most 
affected countries worldwide (11).

As previously described (12), between August 30, 2016, and 
March 31, 2017, residents from 5185 randomly selected house
holds were invited to enroll in SHIMS2. Individuals who provided 
informed consent completed interviews and provided blood sam
ples (N¼ 15 453). The field teams then transported the blood 
samples to the national reference laboratory (National Health 
and Laboratory Services, Mbabane, Eswatini) for processing. All 
participants were tested for HIV (screening: Determine HIV-1/2, 
Abbott Molecular, Chicago, IL; confirmatory: Uni-Gold HIV-1/2, 
Trinity Biotech, County Wicklow, Ireland; tiebreaker: Clearview 
Complete HIV-1/2, Chembio, Medford, NY ; second confirmatory: 
Geenius HIV 1/2 Supplemental Assay, Bio-Rad, Hercules, CA). For 
individuals who tested positive, CD4þ cell counts (Pima CD4 
Analyzer, Abbott Molecular, Chicago, IL) and quantitative viral 
loads (Roche cobas AmpliPrep/cobas TaqMan HIV-1 Test, Roche 
Molecular Diagnostics, Indianapolis, IN) were measured, and 
dried blood samples underwent separate qualitative assays for 
detection of common first-line and second-line antiretroviral 
agents [high-resolution liquid chromatography coupled with tan
dem mass spectrometry at the University of Cape Town, South 
Africa, per Koal et al. (13) methodology]. Plasma aliquots were 
subsequently frozen at –80 �C within 24 hours of collection. All 
personal health information was removed from samples upon 
storage, and all survey data were deidentified.

The primary objective of our study was to determine the prev
alence of MGUS in Eswatini in comparison to the prevalence 
reported in Olmsted County. As a secondary objective, we sought 
to determine the association between MGUS and HIV status. 
Samples from all SHIMS2 participants older than 35 years of age 
with known HIV status were included. As we intended a 
population-based analysis, the only exclusion criterion was par
ticipants with less than 1 mL stored plasma, the minimum 
required for complete testing for MGUS. From this sampling 
frame, we randomly selected 515 plasma samples. The sample 
size was calculated to ensure power greater than 80% for an 
MGUS prevalence estimate assumed to be at least 8% [approxi
mately double the 4.2% rate reported in Olmsted County (7)] and 
produce a 2-sided 95% confidence interval with a width equal to 
0.05 for an estimated prevalence between 8% and 10%. From a 

Figure 1. A map of southern Africa, with Eswatini highlighted.
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sample size of 515, we anticipated 42 MGUS cases and 473 con
trols based on prevalence estimates from our study in South 
Africa (8), and we expected 190 participants within our HIV- 
positive cohort for analysis based on an HIV rate of 37% among 
individuals older than 35 years of age per SHIMS2 (12). A sample 
size of 515 would therefore achieve greater than 80% power to 
detect an odds ratio of 2.4 for the prevalence comparison of HIV- 
positive vs HIV-negative cohorts, at a P value of .05.

Plasma samples were transported while maintaining cold- 
chain conditions to the Bio-Analytical Research Corporation 
Laboratory in Johannesburg, South Africa, for protein electropho
resis with reflex immunofixation, as well as free light-chain 
(FreeLite, Binding Site, UK) and creatinine measurements. MGUS 
cases were defined using the same criteria as those used in the 
Olmsted County studies for reliable comparison—that is, 1) 
monoclonal protein on electrophoresis, regardless of free light 
chain ratio (conventional MGUS), or 2) abnormal free light chain 
ratio plus elevation in the appropriate free light chain, despite 
normal protein electrophoresis (light-chain MGUS) (6,7). Kidney 
function dictated the delineation for normal values of the free 
light chain ratio given the kidney’s effect on κ clearance: If the 
creatinine was within the laboratory’s reference values, a free 
light chain ratio less than 0.26 or greater than 1.65 was consid
ered abnormal, whereas if the creatinine was greater than the 
upper limit of the laboratory’s reference values, the renal refer
ence range was used for free light chain ratios (<0.37 or >3.1 was 
considered abnormal) (14). Following the proposed revision for 
the definition of light-chain MGUS by the Icelandic group at the 
American Society of Hematology conference in 2023, a post hoc 
analysis of the prevalence of MGUS in Eswatini was conducted 
according to Long et al.’s (15) algorithm.

Data were summarized by group (MGUS positive vs negative) 
using descriptive statistics. Among MGUS cases, we explored the 
distribution of isotypes as well as risk stratification for progres
sion to malignancy (7,16). HIV status was the primary exposure 
investigated; for individuals who were HIV-positive, we further 
explored the association of CD4þcell count, viral load 
suppression, and antiretroviral therapy (ART) use with MGUS. 
We secondarily examined age, sex, and socioeconomic factors 
[wealth quintiles, determined per SHIMS2 (12)] with the presence 
of MGUS or as confounders to the association between MGUS 
and HIV. Historical proportions and means were compared with 
z tests and t tests, respectively. Associations between categorical 
values were calculated with logistic regression or Fisher exact 
tests and reported as odds ratios with corresponding 95% 
confidence intervals. All statistical analyses were performed in R, 
version 4.2.2, statistical software (R Foundation for Statistical 
Computing, Vienna, Austria) (17) using a 2-sided type I error of 
.05.

This study was approved by the Institutional Review Board at 
Columbia University, the Eswatini Health and Human Research 
Review Board, and Eswatini’s Ministry of Health.

Results
A total of 13 339 adults provided informed consent for their blood 
specimens and associated data to be stored for future research. 
Of these individuals, 4710 were older than 35 years of age and eli
gible for the current study; 515 individuals were randomly 
selected from among this group. The demographic characteris
tics of the study cohort (n¼515) can be found in Table 1. The 
median age was 50 years (range¼ 35-80 years), and 60% of the 
participants were female (n¼309); 199 (38.6%) were HIV positive, 

of whom 82.4% (n¼164) were on ART, and 8.5% (n¼ 17) had a 
CD4þ cell count below 200/mL. These findings are consistent 
with overall national estimates in Eswatini (12). Twenty-eight 
participants (5.4%) had renal insufficiency, whereby the renal 
reference range was used for free light chain ratios.

Prevalence
The diagnostic criteria for MGUS were met in 13.2% (95% 
CI¼ 10.5% to 16.5%) of the participants (n¼68). κ was involved in 
93% (n¼ 63) of cases, whereas λ was involved in 7% (n¼ 5). Most 
(84% [n¼57]) of the MGUS cases were the light-chain isotype. 
The median (interquartile range [IQR]) free light chain ratio for 
individuals with light-chain MGUS involving κ (n¼ 55) was 1.83 
(1.74-1.97) and involving λ (n¼ 2) was 0.17 (0.09-0.23). Of the 11 
(16%) individuals with conventional MGUS, 8 were IgG and 3 
were IgA; 4 were considered very low risk for progression to 
malignancy, 6 were low risk, 1 was intermediate risk, and none 
were considered high risk.

Table 2 shows the MGUS prevalence distribution directly com
pared between the Eswatini and Olmsted County cohorts, with 
prevalence stratified by age, sex, and isotype (light-chain vs con
ventional). The Olmsted County studies included only individuals 
older than 50 years of age (6,7). The rate of MGUS in Eswatini for 
individuals older than 50 years of age was 15.6% (95% CI¼11.3% 
to 20.0%), which was 3.7 times greater than the prevalence 
reported in Olmsted County (P< .001). Light-chain MGUS was 
found in 12.3% (n¼33) of those over 50 years of age in Eswatini 
compared with 0.8% in Olmsted County (7). Of individuals older 
than 50 years of age, 3.4% (n¼9) had conventional MGUS, a rate 
similar to that reported for conventional MGUS in Olmsted 
County (3.2%-3.4%) (6,7). By using the revised Icelandic definition 

Table 1. Demographic characteristics of adults in Eswatini, 2016- 
2017, whose plasma samples were analyzed for the presence of 
monoclonal gammopathy of undetermined significance (n¼ 515)

Characteristic (n¼515) No. (%)

Age, y
35-39 100 (19.4)
40-49 146 (28.3)
50-59 123 (23.9)
60-69 80 (15.5)
70-79 50 (9.7)
80-89 16 (3.1)

Sex
Male 206 (40)
Female 309 (60)

Wealth quintile
1 (lowest) 122 (23.7)
2 104 (20.2)
3 139 (27.0)
4 76 (14.8)
5 (highest) 74 (14.4)

HIV status
Positive 199 (38.6)

Current ART usea (% of total    
HIV-positive individuals)

164 (82.4)

Viral load suppression, HIV RNA  
<1000/mL (% of total HIV-positive individuals)

164 (82.4)

CD4 cell count <200/mL  
(% of total HIV-positive individuals)

17 (8.5)

CD4 cell count 200-500/mL  
(% of total HIV-positive individuals)

63 (31.7)

CD4 cell count >500/mL  
(% of total HIV-positive individuals)

119 (60.0)

Negative 316 (61.4)

a Current ART use based on ART detection assays. ART ¼ antiretroviral 
therapy.
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in the post hoc analysis, MGUS prevalence in Eswatini decreased 
by 76% since light-chain MGUS decreased from 57 cases to 5 
cases. Only 3.11% (n¼ 16) of the Eswatini cohort now met criteria 
for MGUS, of which light-chain MGUS comprised 31% of total 
MGUS cases.

Demographic and HIV-related associations
The odds of MGUS increased by 2.4% with each year of age 
(P¼ .02); this association remained significant when adjusted 
for sex, socioeconomic status, and HIV status (multivariate 
OR¼1.03, 95% CI¼ 1.01 to 1.05). Neither sex nor wealth quintile 
was found to be significantly associated with MGUS (Table 3).

HIV status was not significantly associated with MGUS in uni
variate or multivariate models (univariate OR¼ 1.05, 95% 
CI¼0.62 to 1.77; multivariate OR¼ 1.32, 95% CI¼ 0.75 to 2.32) 
(Table 4). Among HIV-positive participants (Table 3), however, 
the odds of MGUS were 69% lower among participants on ART 
(OR¼0.31, 95% CI¼ 0.11 to 0.82) compared with participants not 
on ART when adjusted for age, sex, and wealth quintile. 
Furthermore, MGUS was 2.8 times more frequent among HIV- 
positive participants not on ART than among participants on 
ART (95% CI¼1.1 to 7.2, P¼ .03) and 2.3 times more frequent 
than among HIV-negative participants (95% CI¼ 1.0 to 5.6, 
P¼ .056); MGUS among individuals with HIV on ART did not differ 
from HIV-negative individuals (data not shown). In contrast, viral 
load suppression and CD4þ cell counts were not associated with 
MGUS. In addition, 92.6% (n¼25) of individuals with MGUS and 
HIV infection had a light-chain isotype compared with 78.1% 
(n¼32) of individuals with MGUS but without HIV infection; 7.4% 
(n¼2) of participants with MGUS and HIV had a conventional iso
type compared with 22.0% (n¼ 9) of participants with MGUS but 
without HIV (Supplementary Table 1, available online).

Figure 2 demonstrates the isotype subgroup analysis (conven
tional vs light-chain) for the odds of MGUS in relation to demo
graphic characteristics. Conventional MGUS, but not light-chain 
MGUS, remained significantly associated with age (conventional 
MGUS OR¼1.09, 95% CI¼1.03 to 1.15; light-chain MGUS OR¼ 1.02, 
95% CI¼ 1.00 to 1.04). Male individuals trended toward higher 
rates of conventional MGUS (OR¼ 1.42, 95% CI¼ 0.4 to 4.9), but no 
difference was apparent with light-chain MGUS (OR¼ 0.99, 95% 
CI¼0.56 to 1.75). The higher prevalence of conventional MGUS 
favored higher wealth quintiles (OR¼ 1.16, 95% CI¼ 0.75 to 1.82), 
while light-chain MGUS did not (OR¼ 0.87, 95% CI¼ 0.71 to 1.08). 
HIV infection trended toward an increased risk of light-chain 
MGUS (OR¼ 1.41, 95% CI¼ 0.77 to 2.55) but a decreased risk of con
ventional MGUS (OR¼ 0.84, 95% CI¼ 0.16 to 4.45).

Discussion
In this population-based analysis of a nationally representative 
sample from Eswatini, we initially found the prevalence of total 
MGUS cases to be more than 3-fold higher than that in Olmsted 
County. The rates of conventional MGUS, however, were similar 
between Eswatini and Olmsted County, which differs from previ
ously reported disparities of conventional MGUS between Black 
and White Americans (3,4), as well as Ghanaian and Olmsted 
County men (2). The significant differences in prevalence 
reported here were largely driven by light-chain MGUS, which 
was more than 13 times higher in Eswatini than in Olmsted 
County. The high prevalence of HIV in Eswatini in and of itself 
does not account for the high prevalence of total MGUS cases, as 
the majority of people living with HIV in Eswatini were on ART, 
and only individuals living with HIV and not currently on ART 
had significantly higher odds of having MGUS.

Table 3. Associations of demographic characteristics with MGUS in Eswatinia

All participants
MGUS positive  

(n¼68)
MGUS negative  

(n¼447)
Univariable odds ratio 

(95% confidence interval) P
Multivariable odds ratio 
(95% confidence interval) Adjusted P

Age, median (IQR), y 56.5 (45.0-63.5) 50 (41-60) 1.024 (1.00 to 1.044) .02 1.026 (1.01 to 1.05) .02
Sex .96 1.05 (0.62 to 1.78) .85

Male, No. (%) 27 (39.7) 179 (40.0) 0.986 (0.59 to 1.66) — — —
Female, No. (%) 41 (60.3) 268 (60.0) (Referent) — — —

Wealth quintile, 
mean (SD)

2.57 (1.26) 2.79 (1.36) 0.88 (0.73 to 1.08) .22 0.92 (0.75 to 1.78) .37

HIV status — — — .85 1.32 (0.75 to 2.32) .34
Positive, No. (%) 27 (39.7) 172 (38.5) 1.05 (0.62 to 1.77) — — —
Negative, No. (%) 41 (60.3) 275 (61.5) (Referent) — — —

a IQR ¼ interquartile range; MGUS ¼monoclonal gammopathy of undetermined significance.

Table 4. Associations of HIV status and MGUS in Eswatini

HIV-positive participants
MGUS positive  
(n 5 27), No. (%)

MGUS negative  
(n¼172), No. (%)

Univariable odds 
ratio (95% CI) P

Adjusteda odds 
ratio (95% CI) Adjusted P

CD4 >500/mL 12 (44.4) 107 (62.2) 0.84 (0.17 to 4.13) .83 0.89 (0.17 to 4.69) .89
CD4 200-500/mL 13 (48.1) 50 (29.1) 1.95 (0.40 to 9.6) .41 1.68 (0.32 to 8.82) .54
CD4 <200/mL 2 (7.4) 15 (8.7) (Referent) — (Referent) —
On ART 18 (66.7) 146 (84.9) 0.36 (0.13 to 1.06) .04 0.31 (0.11 to 0.82) .02
Not on ART 8 (29.6) 23 (13.4) (Referent) — (Referent) —
Data missing 1 (3.7) 3 (1.7) — — — —
Viral load suppressed 

(<1000/mL)
20 (74.1) 144 (83.7) 0.56 (0.20 to 1.71) .27 0.46 (0.17 to 1.24) .13

Viral load not suppressed 7 (25.9) 28 (16.3) (Referent) — (Referent) —

a Adjusted for age, sex, and wealth quintile. ART ¼ antiretroviral therapy; CI ¼ confidence interval; MGUS ¼monoclonal gammopathy of undetermined 
significance.
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Rather than a biological difference from ethnic ancestry, our 
findings may instead reflect the idea that the current definition 
of MGUS, particularly for the light-chain isotype, may not be cap
turing a true monoclonal precursor state. The definition for light- 
chain MGUS is based on an “abnormal” free-light-chain ratio. The 
median free light chain ratio for individuals with κ light-chain 
MGUS by standard criteria in Eswatini was 1.83 (IQR¼ 1.74-1.97), 
which was only minimally above the “normal” laboratory refer
ence of 1.65. The values for an “abnormal” free light chain ratio 
and assumed clonality are based on Olmsted County data (7), 
and it is possible that different populations may require different 
reference values for free light chain ratios to reflect clonality. 
This idea is further supported by the substantial reduction in 
light-chain cases when using the Icelandic revised criteria for 
light-chain MGUS. Free light chain ratios may be confounded by 
factors unrelated to clonality, such as chronic inflammation.

We found that only people living with HIV and not currently 
on ART had significant odds of having MGUS. Three explanations 
are suggested. First, perhaps individuals with treated HIV have 
functional immune systems resembling their HIV-negative coun
terparts and thus have adequate tumor surveillance to control 
aberrant plasma cells. In that case, we would expect viral load 
suppression and CD4þ cell counts to have an analogous relation
ship to ART and MGUS; however, similar to the findings reported 
by Genet et al. (18), we did not find a significant association 
between CD4þ cell count or viral load suppression and MGUS. It 
should be noted, though, that the number of HIV-positive indi
viduals included in this study may have limited the ability to 
show significant associations. Second, it is possible that ART 
directly affects the plasma cell clone because preclinical models 
have demonstrated that protease inhibitors have antimyeloma 
cell line effects (19). Moreover, more than half of participants 
with MGUS and HIV have previously been shown to have a 
decrease in monoclonal protein concentration after initiation of 
ART (20), and HIV-positive patients with MGUS have been 
previously found to be 2.7 times less likely to progress to hemato
logic malignancies than their HIV-negative counterparts (9). 
Finally, chronic inflammation, such as in the setting of HIV infec
tion, may confound the free light chain ratio. In other words, 

current diagnostic criteria for light-chain MGUS may detect 
monotypic rather than monoclonal gammopathies related to 
chronic B-cell activation in the setting of viral infection. We 
found a trend in the association between HIV infection and light- 
chain, but not conventional, MGUS supporting this possibility, 
although subgroups were not adequately powered to detect sig
nificance.

The prospect that cases defined by standard criteria here as 
light-chain MGUS do not, in reality, reflect a clonal precursor 
state is further suggested by the isotype subgroup analysis. For 
example, it is well established that both age and male sex are 
risk factors for MGUS (6,7), and we would therefore expect a 
higher prevalence associated with these factors if a monoclonal 
precursor state were captured here. However, we found that only 
conventional MGUS, but not light-chain MGUS, significantly 
increased with age; in addition, conventional MGUS, but not 
light-chain MGUS, trended toward increased prevalence with 
male sex. It is important to note, however, that such risk factors 
have been validated only within studies of largely White popula
tions. Caution should be taken in drawing any conclusions from 
the subgroup analyses reported here, though, because the sam
ple sizes were small and not adequately powered to determine 
these relationships with confidence.

There were three main limitations in our study. First, we had 
plasma available for analysis rather than serum. In clinical prac
tice, serum is used to detect monoclonal gammopathy because 
fibrinogen may appear as a monoclonal protein on plasma electro
phoresis. However, fibrinogen has been shown to interfere with 
paraprotein identification, in only 2.3% of plasma electrophoresis 
samples (21), and in those cases, subsequent immunofixation dif
ferentiated fibrinogen from true heavy-chain monoclonal gamm
opathy. In our study, fibrinogen was not found to interfere, as 
every monoclonal protein detected on protein electrophoresis cor
responded to an immunoglobulin on immunofixation. Our results 
should therefore be reliable comparators to prior studies in which 
serum protein electrophoresis was used. Second, we used a his
toric rather than contemporaneous cohort for our comparison 
group. Third, given the deidentified, cross-sectional nature of the 
available biorepository, repeat laboratory studies for validation, 

Figure 2. Subgroup analysis for the odds of MGUS in relation to demographic characteristics. MGUS ¼monoclonal gammopathy of undetermined 
significance.
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bone marrow biopsy to confirm underlying plasma cell clonality, 

and longitudinal follow up for progression were not possible.
The findings from our study motivate the need for a larger lon

gitudinal study to further investigate baseline characteristics and 

the natural history of MGUS in contemporaneous cohorts of differ

ent ethnic groups, as well as individuals with and without HIV. 

The role of ART on plasma cells is particularly interesting and 

should be further investigated. Moreover, comparing light-chain 

MGUS cases defined by criteria that use free light chain ratios to 

more specific analyses for clonality, such as serum matrix- 

assisted laser desorption/ionization with time-of-flight mass spec

trometry or bone marrow pathology, will help elucidate whether 

current free light chain diagnostic criteria are generalizable; per

haps the revised light-chain diagnostic criteria proposed by Long 

et al. (15) should be more widely used to avoid overdiagnosis of 

this entity.
In conclusion, our study ultimately deepens our epidemiologi

cal understanding of MGUS and multiple myeloma, diseases for 

which major ethnic disparities were thought to exist. Moreover, 

our study raises the important question of whether the current 

definition of light-chain MGUS reliably reflects a true monoclonal 

protein precursor state.
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