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ABSTRACT 

Background  

Plasma cell myeloma is a haematological malignancy characterized by clonal proliferation of plasma 

cells. This malignancy is frequently associated with the production of a monoclonal protein in either 

serum and / or urine, referred to as an M protein, which is used as a screening test for patients. 

Patients are then further investigated to assess if they meet the International Myeloma Working 

Group (IMWG) diagnostic criteria for plasma cell myeloma. There is limited literature describing 

plasma cell myeloma in South Africa, particularly in people living with HIV.  

 

Objective  

The primary objective of this study was to describe plasma cell myeloma in patients diagnosed in the 

public sector of South Africa over a three-year period. The secondary objective was to compare 

demographic features (age, sex) and diagnostic criteria, between the myeloma patients living with 

HIV and the HIV negative myeloma patients. 

 

Methods 

A retrospective analysis was performed on data from 4518 patients who had a positive 

immunofixation on serum and / or urine from public sector hospitals, between 2017 and 2019. A 

total of 718 of the 4518 patients met the laboratory criteria for plasma cell myeloma and were 

included in the analysis. Demographics (age, sex) and laboratory investigations used in the diagnostic 

criteria for plasma cell myeloma were analysed and statistically compared across the different HIV 

status of patients.  

 

Results  

Plasma cell myeloma patients presented at a mean age of 59.46 years with a female to male ratio of 

1.2:1. In the patients that met the diagnostic criteria the most common end-organ damage present 

was anaemia in 77.16% patients and the most common biomarker of malignancy was a bone 

marrow trephine biopsy plasma cell percentage t60% in 55.71% patients. IgG isotype was the most 

common paraprotein detected on serum immunofixation in 58.5% of the patients. Kappa was the 

most common Bence-Jones protein detected in 27.16% of patients which was 1.76 times more 

common than lambda Bence-Jones protein.  

People living with HIV were younger 55.11 (±9.79) as compared to their HIV negative counterparts (p 

value 0.010). No other statistically significant difference was noted when comparing HIV status 

groups.  
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Conclusion  

In conclusion, this study described the demographics, laboratory investigations and diagnostic 

features of plasma cell myeloma patients diagnosed in the South African public sector from 2017 to 

2019. We found that people living with HIV were diagnosed at younger age when compared to their 

HIV negative counterparts.  
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INTRODUCTION AND LITERATURE REVIEW 

Background  

Plasma cell myeloma (PCM) is a clonal proliferation of plasma cells with a frequently produced 

monoclonal immunoglobulin referred to as an M protein in the serum and / or urine and, is often 

associated with end organ damage (1). PCM is part of the group of plasma cell neoplasms (1). It is 

usually preceded by a pre-malignant phase known as monoclonal gammopathy of undetermined 

significance (MGUS) (2) with a risk of progression to PCM of 0.5-1% per year (3). There is also a more 

advanced premalignant intermediate stage between MGUS and PCM known as smouldering plasma 

cell myeloma, which presents with a risk of progression to PCM of around 10% per year for the first 5 

years (3). The diagnostic criteria for PCM were revised in 2014 by the International Myeloma 

Working Group (IMWG) (see table 1) (3).  

 

Table 1: Diagnostic criteria for plasma cell myeloma.  

Adapted from the International Myeloma Working Group (IMWG) diagnostic criteria (3) 

Bone marrow clonal plasmacytosis of ш 10й or biopsy-proven bony or extramedullary 

plasmacytoma AND any one or more of the following myeloma defining events:  

End-organ damage attributable to the underlying plasma cell proliferative disorder  

x Hypercalcaemia: serum calcium >2.75 mmol/L or serum calcium >0.25 mmol/L higher 

than the upper reference limit  

x Renal insufficiency: creatinine clearance of <40 ml per minute or a serum creatinine >177 

µmol/L 

x Anaemia: haemoglobin level of >2.0 g/dl below the lower limit of normal or a 

haemoglobin value <10 g/dl 

x Bone lesions: ш1 osteolytic lesions on skeletal radiography, computerized tomography 

(CT) scan or positron emission (PET) CT scan  

ш1 of the following biomarkers of malignancy  

x Bone marrow clonal plasmacytosis of шϲ0й 

x Involved:uninvolved serum free light chain ratio (SFLC) ш100  

x >1 focal lesion on magnetic resonance imaging (MRI) 

 

According to the World Health Organization (WHO), PCM is responsible for about 1% of all malignant 

neoplasms and ranges between 10-15% of all haematological malignancies (1). PCM is more 

common in males than females and is twice as prevalent in Black African patients when compared to 
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White patients, with more marked discrepancy noted in younger patients according to both the 

WHO and a population based study performed by Waxman et al in the United States of America 

(USA) (1,4). It affects the elderly population with a median age at presentation of 66 years according 

to a study in the USA (5). However, two local studies conducted at the Chris Hani Baragwanath 

Academic Hospital (n=170) and in the Eastern Cape province (n=464) showed the mean age of 

diagnosis to be younger ( 61.4 years and 61 years respectively) (6,7). This suggests that PCM may 

occur at a younger age in South Africa. Worldwide, the incidence rate of PCM has increased by 126% 

from 1990 to 2016 with a worldwide age-standardized incidence rate of 2.1 per 100 000 persons 

worldwide compared to between 1.6-2.1 in South Africa (8). 

Plasma cell myeloma in the South African 

According to the South African National Cancer Registry (NCR) statistics for 2017 to 2019, there were 

a total of 1198 new PCM cases diagnosed histologically, including 588 females (49.1%) and 610 

males (50.9%). Over the three-year period, PCM accounted for an average of 0.46% of all female 

cancers, with an average incidence rate of 0.66 adjusted cases per 100 000/year and 0.50% of all 

male cancers, with an average incidence rate of 0.72 adjusted cases per 100 000/year  (9–11). The 

racial distribution of PCM according to the NCR statistics between 2017 to 2019 is shown in the table 

below (see table 2):  

 

Table 2: Racial distribution of plasma cell myeloma patients from 2017-2019 (South African 

National Cancer Registry statistics) (9–11) 

Race  Female (percentage) Male (percentage)  

Asian  18 (3.06%) 14 (2.30%) 

Black African  294 (50.00%) 275 (45.08%) 

Coloured  65 (11.05%) 67 (10.98%) 

White  198 (33.67%) 241 (39.51%) 

Unknown  13 (2.21%) 13 (2.13%) 

TOTAL 588 (100%) 610 (100%) 

 

The highest percentage of cases in the South African population occurred within the Black African 

population. However, this data has not been adjusted for the national population racial distribution 

and may reflect under reporting, reporting bias and differential access to health care in South Africa 

in different population groups. The highest incidence occurred in females above the age of 55 and in 

males above the age of 50. These incidences appear to be similar to other local studies (6,7). In a 
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review of 1027 patients with PCM attending Mayo Clinic in Minnesota USA, it was shown that 2% 

and 8% of patients were below the age of 40 and between 40 and 50 years respectively (5). 

According to the NCR for South Africa, there were on average 3.84% and 10.27% of patients with 

PCM below the age of 40 and between the ages of 40 and 50 years respectively, between 2017 and 

2019 (9–11). This was also noted in the study performed at Chris Hani Baragwanath Academic 

hospital with 7.1% and 5.9% of patients diagnosed with PCM being below the age of 40 and between 

the ages of 40-50 years respectively (6). This suggests that a greater proportion of patients in South 

Africa are diagnosed with PCM at a younger age.  

Human Immunodeficiency Virus and plasma cell myeloma  

There is limited literature describing patients who are Human Immunodeficiency Virus (HIV) positive 

with plasma cell myeloma and the evidence to date is conflicting. People living with HIV (PLWH) have 

been shown to present with plasma cell disorders (MGUS, plasmacytoma and PCM) at a much 

younger age, with an average age of 32 years at diagnosis, for documented plasma cell neoplasms in 

the USA (12). In a local study by De Groot et al., PCM occurred at a younger age with the median age 

of 50,5 years old in PLWH. These patients were also found to have less renal impairment and fewer 

lytic lesions compared to HIV negative patients (13).    

However, a study on 170 patients with PCM attending Chris Hani Baragwanath Academic Hospital, 

showed that the HIV seropositive rate appeared lower than the hospital population matched for age, 

suggesting a lack of association between HIV and PCM (6). In a recent study by Sengayi-Muchengeti 

et al that looked at cancers associated with HIV infection in Black African South African patients, 

PCM was shown to have no association with HIV (14).  

Objectives  

The primary objective of this study was to describe PCM in patients diagnosed in the public sector of 

South Africa over a three-year period. The secondary objective was to compare demographic 

features (age, sex) and diagnostic criteria, between the PCM patients living with HIV and the HIV 

negative myeloma patients. 
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METHODS 

Materials and Methods     

This study was a retrospective, descriptive, cross-sectional analysis using data extracted from the 

National Health Laboratory Service (NHLS) laboratory information system (LIS -TrakCare) and the 

central data warehouse (CDW), for all patients who attended a public sector South African hospital 

over a three-year period from 1 January 2017 to 31 December 2019. Figure 1 describes the initial 

patients’ identification and summarizes the study’s inclusion and exclusion criteria. As 

recommended (15), immunofixation on either serum or urine was used as the first test to identify 

possible PCM patients (16). There were 7907 patients who, for various clinical reasons, had at least 

one immunofixation performed on either blood and / or urine during the study period. After 

reviewing the initial results, 4518 patients who had a serum and / or urine M protein detected were 

selected and the remaining patients were excluded, as their immunofixation was either negative, 

polyclonal or showed oligoclonal banding. Only 1564 patients had either a bone marrow trephine 

biopsy or bone marrow flow cytometry performed, which is required for the diagnosis and to prove 

clonality of the plasma cells, using the diagnostic criteria in Table 1. A further 2954 patients were 

excluded at this stage, as no bone marrow was performed and therefore, not meeting the diagnostic 

criteria. The bone marrow results were reviewed for the 1564 patients, of which 813 patients were 

confirmed as having PCM by meeting the diagnostic criteria from a laboratory point of view. A 

further 751 patients who displayed MGUS, smouldering myeloma or a malignancy other than 

multiple myeloma were excluded, as they did not meet the diagnostic criteria for this study.  

Of the 813 patients identified as having PCM, 26 were reported to be in remission with 69 patients 

already diagnosed previously. These 95 patients were therefore also excluded, for being diagnosed 

out of the study period. 

A total of 718 patients, meeting the PCM diagnostic criteria, constituted the final study population 

for this 3-year period study.   

 

Patients’ data was extracted using the unique patient identifier. The following information was 

retrieved and reviewed: age, sex, race, province, haemoglobin, calcium, creatinine, estimated 

glomerular filtration rate (eGFR), bone marrow aspirate, bone marrow flow cytometry, bone marrow 

trephine biopsy, serum free light chains (SFLC), HIV serology, CD4 count and HIV viral load.  

The time period used for patient results were as follows:  
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x The haemoglobin, calcium, creatinine and eGFR results used were the ones closest to the date of 

the immunofixation result which, were less than a week prior to, or after the immunofixation 

result.  

x SFLC results were obtained closest to the date of the immunofixation result and were not older 

than three months prior to, or after the immunofixation result.  

x Bone marrow aspirate, bone marrow flow cytometry and bone marrow trephine/histology 

results used were not older than one year prior to or, after the immunofixation result.  

x HIV status was established based on the following:   

o A positive HIV serology result and/or detectable viral load and/or mention of positive 

HIV status on the request form with a viral load or CD4 count. 

All results were reviewed for each patient and selected based on them meeting the IMWG 

diagnostic criteria for PCM (3). 

 

 

Figure 1: Study population used for analysis.  
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Data analysis  

Statistical analysis was performed using GraphPad Prism version 9.5.1 for macOS, GraphPad 

Software, Boston, Massachusetts USA, www.graphpad.com.   

The categorical variables are represented as frequencies and percentages. The continuous variables 

are presented as means and standard deviations or medians and interquartile ranges depending on 

whether the data is parametric. When comparing PLWH, HIV negative and HIV unknown patients, 

the p-values were determined using an unpaired t-test and a one-way analysis of variance (ANOVA) 

test for the normally distributed data. A Mann-Whitney test and a Kruskal-Wallis test were 

performed on the non-parametric data. A chi-squared test was performed on the categorical 

variables. Statistical significance was defined assuming a two sided p-value of <0.05. 

Microsoft Excel was used for the pivot tables and frequency graphs on the immunofixation data.  

Ethical considerations  

The study protocol was approved by the Human Research Ethics Committee of the University of the 

Witwatersrand (protocol reference number: M200627).  

RESULTS 

Of the 718 patients diagnosed between 2017 and 2019 there were 71 (9.89%) PLWH, 459 (63.93%) 

patients were HIV negative and 188 (26.18%) patients whose HIV status was unknown. In the whole 

group most patients were from Gauteng (Table 3). Race was only recorded for 50 out of the 718 

(6.96%) patients included for analysis.  

PCM was found proportionally more in female patients (54.74%) compared to male patients 

(45.40%) equating to a ratio of 1.2:1. In PLWH there were slightly more males (50.70%) than females 

(49.30%). When comparing gender across HIV status there was a statistically significant difference in 

gender (p-value 0.049) which was predominantly due to the large difference in HIV-negative to HIV 

unknown patients (p-value 0.024) (Table 3). 

 

Table 4 illustrates the age and laboratory investigations of the study population. The overall average 

age at diagnosis was 59.46 years (±10.7). The average haemoglobin level was 8.52 g/dL (±2.42) and 

the median and interquartile range for calcium and creatinine were 2.36 mmol [2.16-2.71] and 120 

µmol/L respectively [77-305.5]. PLWH were younger 55.11 (±9.79) years vs HIV-negative 58.56 

(±10.55) years, while HIV unknown patients had the highest mean age of 63.33 (±10.29) years. There 

http://www.graphpad.com/
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was no statistically significant difference noted in haemoglobin, calcium and creatinine levels across 

the various HIV status groups (Table 4).  

 

Anaemia was the most common feature of end organ damage with 77.16% of patients having a 

haemoglobin concentration of <10 g/dL or >2 g/dL below the reference interval for age and sex. 

Renal insufficiency was present in 35.65% of patients and hypercalcaemia was the least common 

end organ damage with only 20.06% patients meeting the diagnostic criteria. Lytic lesions were 

mentioned in the history provided, for 29.81% of patients. However, it is uncertain if this was based 

on radiography, CT, PET CT or MRI (Table 5).  

 

Bone marrow trephine biopsy showed that 55.71% of patients met the diagnostic criteria of having a 

plasma cell percentage of t60% and, 24.79% of patients met the diagnostic criteria with a SFLC 

involved:uninvolved ratio of t100. The majority of patients did not have a SFLC test. When 

comparing SFLC across HIV status groups, proportionately more HIV negative had a diagnostic result 

(p value 0.0006), which was due to a much larger percentage of patients not having a SFLC 

performed in the HIV unknown group. Of note, there was a large proportion of patients (65.46%) 

who did not meet the diagnostic criteria for clonality on flow cytometry of bone marrow aspirate, 

and this was predominantly because flow cytometry was not performed (Table 5). 

Immunofixation results  

 

The serum findings showed that the most common immunoglobulin (M-protein) was the IgG isotype 

(58.5%) followed by the IgA isotype (18.11%) and then light chain disease (15.32%). Associated with 

IgG heavy chain, the kappa light chain was more frequent (39.28%) than the lambda light chain 

(19.22%). Thirty-eight patients (5.29%) had no immunofixation done on serum during the study 

period, and were identified by urine findings. Across HIV status, the M-protein types that were found 

appeared to be distributed consistently across the groups (Table 5 and Figure 2). 

The most common Bence-Jones protein detected in urine were of the kappa type (27.16%). There 

was also a significant number of patients who had a myeloma protein present in their urine 

(31.75%). A large proportion of patients did not have a urine immunofixation performed (41.09%). 

The urine findings showed, once again, a fairly consistent distribution across the HIV status groups 

(Table 6 and Figure 3).  
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Table 3: Demographics of study population including HIV status groups.  

 
 Total patients  

(n = 718) 
HIV-positive  

(n = 71) 
HIV-negative  

(n = 459) 
HIV-unknown  

(n = 188) 
HIV status  
compared 

HIV pos 
vs neg 

HIV pos 
vs unkn 

HIV neg 
vs unkn 

 n (%) n (%) n (%) n (%) p value  p value  p value  p value  
Gender: 
 Female  
 Male   

 
393 (54.74) 
326 (45.40) 

 
35 (49.30) 
36 (50.70) 

 
241 (52.51) 
218 (47.49) 

 
117 (62.23) 
71 (37.77) 

 
0.049 

 
0.614 

 
0.059 

 
0.024 

Province:  
 Gauteng  
 Western Cape  
 KwaZulu-Natal 
 Free State  
 Eastern Cape  
 North West  
 Northern Cape  
 Limpopo 
 Mpumalanga 

 
314 (43.73) 
208 (28.97) 

68 (9.47) 
48 (6.69) 
39 (5.43)  
15 (2.09) 
10 (1.39) 
10 (1.39) 
6 (0.84) 

 
35 (49.30) 
12 (16.90) 
8 (11.27) 

10 (14.08) 
3 (4.23) 
1 (1.41) 
0 (0.00) 
1 (1.41) 
1 (1.41) 

 
194 (42.27) 
155 (33.77) 

32 (6.97) 
31 (6.75) 
21 (4.58) 
9 (1.96) 
9 (1.96) 
4 (0.87) 
4 (0.87) 

 
85 (45.21) 
41 (21.81) 
28 (14.89) 

7 (3.72) 
15 (7.98) 
5 (2.66)  
1 (0.53) 
5 (2.66) 
1 (0.53) 

    

 

 
Table 4: Age and laboratory investigations of study population including HIV status groups.  

 

 
 
 
 
 
 

Data is represented as mean ±SD or median (interquartile range).  

 

 

 

 Total patients  
(n = 718) 

HIV-positive  
(n = 71) 

HIV-negative  
(n = 459) 

HIV-unknown  
(n = 188) 

HIV status 
compared  

HIV pos 
vs neg 

HIV pos 
vs unkn 

HIV neg 
vs unkn 

 n  n  n  n  p value p value  p value  p value  
Age (years): 716 59.46 ± 10.7 71 55.11 ± 9.79 459 58.56 ± 10.55 186 63.33 ± 10.29 <0.0001 0.010 <0.0001 <0.0001 

Haemoglobin (g/dl): 702 8.52 ± 2.42 69 8.27 ± 2.86 449 8.54 ± 2.45 184 8.57 ± 2.19 0.642 0.394 0.361 0.874 
Calcium (mmol/L): 658 2.36 (2.16-2.71) 64 2.37 (2.17-2.93) 426 2.37 (2.17-2.71) 168 2.33 (2.14-2.60) 0.369 0.555 0.244 0.239 

Creatinine (Pmol/L): 678 120 (77-305.5) 69 145 (74-437) 431 125 (77-315) 180 114.5 (78.25–253.5) 0.601 0.832 0.460 0.351 
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Table 5: Plasma cell diagnostic criteria of study population including HIV status groups. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Flow cytometry / bone marrow aspirate - plasma cells if found to be clonal were quantified (%) using the amount of plasma cells seen on the bone marrow aspirate as plasma cells are often lost during flow 
cytometry due to their size. Where there is no p-value this is due to low numbers within one the diagnostic criteria category and therefore could not be accurately calculated.   
 

 
 

Total patients 
(n = 718) 

HIV-positive 
(n = 71) 

HIV-negative 
(n = 459) 

HIV-unknown 
(n = 188) 

HIV status  
compared 

HIV pos 
vs neg 

HIV pos 
vs unkn 

HIV neg 
vs unkn 

 n (%) n (%) n (%) n (%) p value  p value  p value  p value  
Bone marrow trephine biopsy:  
 Does not meet diagnostic criteria  
 10-60% clonal plasma cells  
 t60% clonal plasma cells  

 
46 (6.41) 

272 (37.88) 
400 (55.71) 

 
3 (4.23) 

32 (45.07) 
36 (50.70) 

 
28 (6.10) 

164 (35.73) 
267 (58.17) 

 
15 (7.97) 

76 (40.42) 
97 (51.60) 

 
 

0.336 

 
 

0.298 
 

 
 

0.517 

 
 

0.283 
 

Flow cytometry / bone marrow aspirate:  
 Does not meet diagnostic criteria  
 <10% clonal cells  
 10-60% clonal plasma cells  
 t60% clonal plasma cells 

 
470 (65.46) 

26 (3.62) 
183 (25.49) 

39 (5.43) 

 
46 (64.79) 

2 (2.82) 
19 (26.76) 

4 (5.63) 

 
296 (64.49) 

18 (3.92) 
122 (26.58) 

23 (5.01) 

 
128 (68.01) 

6 (3.19) 
42 (22.34) 
12 (6.38) 

 
 

0.914 

 
 
 

 
 
 

 
 

0.601 

Lytic lesion:  
 No mention in history provided  
 No lytic lesion 
 Lytic lesion mentioned in history provided  
 Mention of other lesion. fracture or pathological fracture  

 
391 (54.46) 

25 (3.48) 
214 (29.81) 
88 (12.26) 

 
35 (49.30) 

3 (4.23) 
21 (29.58) 
12 (16.90) 

 
259 (56.43) 

17 (3.70) 
131 (28.54) 
52 (11.33) 

 
97 (51.60) 

5 (2.66) 
62 (32.98) 
24 (12.77) 

 
 

0.677 

 
 

0.530 

 
 

0.733 

 
 

0.550 

Calcium:  
 No result  
 Does not meet the diagnostic criteria  
 Meets the diagnostic criteria  

 
60 (8.36) 

514 (71.59) 
144 (20.06) 

 
7 (9.86) 

45 (63.38) 
19 (26.76) 

 
33 (7.12) 

337 (73.42) 
89 (19.39) 

 
20 (10.64) 

132 (70.21) 
36 (19.15) 

 
 

0.307 

 
 

0.214 

 
 

0.409 

 
 

0.345 

Haemoglobin:  
 No result  
 Does not meet the diagnostic criteria  
 Meets the diagnostic criteria 

 
16 (2.23) 

148 (20.61) 
554 (77.16) 

 
2 (2.82) 

13 (18.31) 
56 (78.87) 

 
10 (2.18) 

100 (21.79) 
349 (76.03) 

 
4 (2.13) 

35 (18.62) 
149 (79.25) 

 
 
 

 
 

0.770  

 
 

 

 
 

0.663 

Creatinine:  
 No result  
 Does not meet the diagnostic criteria  
 Meets the diagnostic criteria 

 
40 (5.57) 

422 (58.77) 
256 (35.65) 

 
4 (5.63) 

39 (54.93) 
28 (39.44) 

 
28 (6.10) 

265 (57.73) 
166 (36.17) 

 
8 (4.26) 

118 (62.77) 
62 (32.98) 

 
 

0.684 

 
 

0.867 

 
 

0.509 

 
 

0.413 

eGFR:  
 No result  
 Does not meet the diagnostic criteria  
 Meets the diagnostic criteria 

 
65 (9.05) 

357 (49.72) 
296 (41.23) 

 
6 (8.45) 

32 (45.07) 
33 (46.48) 

 
44 (9.59) 

227 (49.46) 
188 (40.96) 

 
15 (7.98) 

98 (52.13) 
75 (39.89) 

 
 

0.825 

 
 

0.679 

 
 

0.588 

 
 

0.739 

Serum free light chains (SFLC):  
 No result  
 Does not meet the diagnostic criteria  
 Meets the diagnostic criteria 

 
315 (43.87) 
225 (31.34) 
178 (24.79) 

 
30 (42.25) 
28 (39.44) 
13 (18.31) 

 
179 (39.00) 
151 (32.90) 
129 (28.10) 

 
106 (56.38) 
46 (24.47) 
36 (19.15) 

 
 

0.0006 

 
 

0.208 

 
 

0.0493 

 
 

0.0003 
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Table 6: Serum immunoglobin paraproteins of study population including HIV status groups. 
 

 
Other - includes patients who either had more than one type of heavy chain and / or light chain 
present or had just a heavy chain present with no associated light chain.  
 

 

 
 
Figure 2: Serum immunoglobulin paraproteins of study population.  
Other – includes the rare types IgM lambda and IgD lambda as well as patients who either had more 
than one type of heavy chain and / or light chain present or had just a heavy chain present with no 
associated light chain.  
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Table 7: Urine findings of study population including HIV status groups. 

 

 

 

 

 

Figure 3: Urine immunofixation findings of study population.  
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DISCUSSION 

The purpose of this study was to describe PCM across the public sector of South Africa as well as to 

compare the features across HIV status. This study found that more females were diagnosed 

(54.74%) than males (1.2:1 ratio) and, myeloma was diagnosed at an earlier age in PLWH.  

Our finding of a higher incidence in females is different to the NCR data, that shows a male 

predominance (9–11). A recently published paper by Chili et al looking at plasma cell myeloma in a 

tertiary hospital in KwaZulu-Natal also found female predominance of 54% in their study cohort, in 

keeping with our study (17). Another local study by Naidoo et al. looking at the prevalence of 

electrophoresis testing at a tertiary hospital in South Africa, showed a female to male ratio for serum 

and urine immunofixation of 1.1:1 which may explain our findings as immunofixation was the test 

used to identify patients (18). Another possible explanation may be better health seeking behavior in 

female patients. A recently published study by Govendar et al, showed twice as many females 

attended primary health care facilities (19).  

The mean age of diagnosis was slightly lower than what was shown in local studies conducted at the 

Chris Hani Baragwanath Academic Hospital (n=170) and in the Eastern Cape province (n=464), at 

61.4 years and 61 years respectively (6,7). This was however, slightly older than the median age of 

54 years found in a study in India by Jacob et al, a country with similar limited resource settings (20). 

In both studies, the diagnosis was made at a much younger age than that reported in the USA 

(median of 66 years) (5). This suggests that PCM is being diagnosed at a younger age in limited 

resource settings, possibly due to the higher HIV prevalence in lower income countries.  

When comparing PLWH to HIV negative patients the mean age of diagnosis was significantly lower in 

PLWH, compared with the HIV negative population. These findings are consistent with the study by 

De Groot et al which showed a median age of 50.5 years in PLWH, although this was a small study of 

only 16 PLWH (13). A recent abstract by Xiao et al,  showed a mean age of diagnosis to be 61.5 years 

in 14 PLWH (21). In a meta-analysis published by Grulich et al in 2007 which looked at the incidence 

of cancers in patients with HIV/AIDS compared to those with post solid-organ transplantation 

patients who were immunosuppressed, it was shown that PCM had an increased incidence in both 

groups of patients with a study standardized incidence ratio (95% confidence intervals) of 2.71 (2.13-

3.44) for PLWH and 3.12 (2.13-4.57) for transplant patients (22). This implies that 

immunocompromised individuals may be at higher risk of acquiring PCM. HIV has been implicated in 

pathogenic mechanisms that accelerate the PCM carcinogenic process through immune activation, 

inflammation, and immunosuppression, hence hastening the aging process of people with PCM 

diagnoses (23).  
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There were 480 more patients diagnosed with PCM on histology from 2017-2019 by the NCR in 

South Africa when compared to our study. This is because NCR data is captured from both the public 

and private sector (9–11) and according to the WHO 68% of the South African population do not use 

any private health care (24). A further 16% rely on the public sector for hospital care, using the 

private sector for primary health care only (24). This, as well as the limitations listed below, may 

partially explain the numerical difference in the two study groups.  

Less than 10% of our study population had laboratory evidence of HIV. This is slightly less than that 

reported by Statistics South Africa in 2019, with an HIV prevalence of 13.5% (25). While Patel, M 

(1999) attributed this to a lack of association, this cannot be confirmed with our study (6).  

 

Anaemia was the most common end organ damage due to plasma cell myeloma (77.16%), followed 

by renal insufficiency (35.65%). Hypercalcaemia was the least common, with only 20.06% of patients 

meeting the diagnostic criteria. This is in keeping with that described in the literature. Overall this 

was not very different to the USA although the cut-off references used are not exactly the diagnostic 

criteria used in our study as these have been updated (5). These findings were similar to a paper 

published by Chilli et al study from KwaZulu-Natal where anaemia, renal failure and hypercalcaemia 

were reported in 63.2%, 31.1% and 9.4% of patients respectively (17). The replacement of bone 

marrow by plasma cells results in anemia, which is strongly correlated with the degree of infiltration 

and the prognosis of the patient, as shown by Liu et al (26). The expression of chemokine CCL3 has 

been shown to be upregulated in PCM patients, further inhibiting erythropoiesis (26).  

Our  study showed that over 50% of patients had greater than 60% clonal plasma cells, as compared 

with Patel, M (1999) which showed 36.7% patients have a plasma cell percentage >30% and Kyle et 

al with 34% of patients with a plasma cell >60% (5,6). Comparing plasma cell percentages across 

studies is complicated by the fact that some investigators reported these on bone marrow aspirate 

while we chose to report on trephine biopsy, because clonality cannot be confirmed on bone 

marrow aspirates. Changes in the diagnostic criteria also make comparisons difficult, as reporting 

has subsequently changed. Bone marrow trephine biopsy findings are also very subjective and, 

considering that cases where the terms “sheets of plasma cells” and “diffusely infiltrated” were used 

and these were classified as t60%. A large proportion of patients (65.46%) did not meet the 

diagnostic criteria for flow cytometry / bone marrow aspirate. This was because flow cytometry is 

not routinely performed in many centers in South Africa as workup for PCM patients due to a 

heavier reliance on bone marrow trephine biopsies with immunohistochemistry as a cost-saving 

measure. This may also be explained by the fact that plasma cells due to their large size are lost 

during flow cytometry processing, differences in sampling and inclusion of survived plasma cells in 
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analysis (27). SFLC was not requested in a large proportion of our patient sample, as this test was not 

routinely available in the public sector in 2017-2019. This is a new addition to the updated diagnostic 

criteria and was just starting to gain popularity during our study period.  

 

Our study showed that proportionately more patients presented with IgG as the monoclonal protein 

type followed by IgA isotype and then light chain disease. These findings are in keeping with the 

study by Patel, M (1999) and the review performed in the USA by Kyle et al (5,6). When looking at 

the serum and urine immunofixation findings in PLWH and HIV negative patients, their findings were 

similar to our patients in this study. Interestingly De Groot et al (2017) found all their patients to 

have an IgG subtype and suggested that PCM may have a relationship to the IgG response of HIV 

antigens (13). The study of Xiao et al (2022) was more in keeping with our findings, in that IgG, IgA 

and light chain subtypes were all represented in the PLWH (21).   

 

This study highlights two additional important findings, first, the diagnosis of PCM in South Africa is 

not standardized, especially with regards to the use of flow cytometry and second, that there is 

limited access to healthcare for the diagnosis of PCM. Although flow cytometry is one of two options 

for proving plasma cell clonality (3), the Western Cape, Eastern Cape and Northern Cape do not 

routinely perform the procedure, due to financial implications and lack of requests from clinicians. 

Availability of flow cytometry across the country is also limited and, delay in transportation as well in 

processing of samples, impact on the survival of cells for laboratory analysis (27). Access to 

diagnostic tests in the smaller provinces is clearly limited given the smaller number of cases 

identified in these provinces. Further research is needed to assess the standardization of diagnostic 

criteria, as well as access to diagnostic procedures for PCM across South Africa.  

 

This is a retrospective, pathology and laboratory based descriptive study across South African 

provinces without direct access to patient clinical history and records and there were therefore the 

following limitations to this study. Radiological investigations were available from the limited history 

captured from the bone marrow request forms. The radiological reports only mentioned the 

presence of lytic lesions without specifying the radiological investigations used and the number of 

lytic lesions found. Since a positive immunofixation result was used as the primary investigation to 

identify patients, all those who did not have an immunofixation performed, were not included in this 

study. 
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This therefore led to exclusion of patients with non-secretory PCM, patients having only a bone 

marrow aspirate and/or bone marrow trephine performed, those where a SFLC was used as the 

screening test as well as the ones diagnosed from a biopsy-proven plasmacytoma.  

There are two methods used for electrophoresis, namely agarose gel electrophoresis and capillary 

zone electrophoresis, unfortunately the method of electrophoresis was not available. This and the 

subjectivity of interpretation of immunofixation are further limitation with this this study.    

 

Patients who were diagnosed by a clinical hematologist or oncologist based on clinical grounds but 

who did not strictly fit the diagnostic criteria from a laboratory point of view, as well as patients for 

whom radiological investigations were used for diagnosis but not included in the history, were also 

not included. 

Another limitation, regarding HIV status, was the large percentage of HIV unknown patients 

(26,18%) that may have either not consented to HIV testing or been screened using HIV rapid 

diagnostic tests which are not routinely captured on the LIS. We were unable to assess the racial 

demographics of all patients as race was only recorded for 50 out of the 718 (6.96%) patients.  

 

Nevertheless, we were able to describe the demographics, laboratory investigations and diagnostic 

features of PCM patients diagnosed in the public sector from 2017-2019. We compared the 

demographics and diagnostic investigations across HIV status and found that PLWH were diagnosed 

at younger ages than HIV-negative patients, but that they had the same diagnostic criteria as HIV-

negative patients and that there was no statistically significant difference in the laboratory tests.         

This analysis provides insight into the demographic and disease characteristics of PCM patients 

across the public healthcare sectors in South Africa. Creating solid records of baseline patient 

disease characteristics using suggested diagnostic work-up and IMWG criteria provides a foundation 

for monitoring disease progression and response to treatment. 
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