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CASE DESCRIPTION

A 60-year-old man presented to his primary care provider with progressive exercise intolerance and
fatigue for the past year. An exercise stress test was normal in January of 2023. However, laboratory
studies showed increased serum globulins. He was referred to a hematologist for suspected multiple
myeloma. Monoclonal immunoglobulin (Ig) G lambda protein was found in serum. Bone marrow biopsy in
May 2023 found 40% clonal plasma cells with high-risk cytogenetic findings (1g21 gain). Positron emission
tomography scans showed diffusely increased metabolic activity throughout the skeletal system, limiting
evaluation of myelomatous lesions. Laboratory studies to monitor progression included a comprehensive
metabolic profile, quantitative immunoglobulins, serum protein electrophoresis (SPE), and
immunofixation electrophoresis (IFE).

Blood samples for chemistries were collected in a lithium heparin plasma separator tube, and a specimen
for electrophoresis was collected at the same time in a serum separator tube. Testing used primary
collection tubes. An Abbott Alinity C analyzer yielded extremely high total protein and IgG concentrations,
and low albumin and sodium concentrations (Table 1). Electrolytes were measured by indirect ion-
selective electrode methods. Plasma creatinine and urea concentrations were within reference intervals.
IgA and IgM were decreased. Agarose gel SPE (Helena SPIFE Touch) yielded a markedly higher albumin
concentration than the automated chemistry analysis, gamma-globulins of 2.6 g/dL (26 g/L), and an M-
spike of 2.1 g/dL (21 g/L) protein (indicated by a green arrow in Fig. 1A), contrasting with a measured 1gG
concentration of nearly 8 g/dL (80 g/L). IFE showed that the paraprotein was IgG lambda (Fig. 1B).
Specimens were not hemolyzed or lipemic. No problems with other patient specimens or quality controls
occurred. The large difference in results from chemistry analysis vs SPE raised the question of which
method was correct. Similar discrepancies had been obtained for chemistries and SPE for the same
patient 10 days before, raising questions from clinicians about the reliability of the laboratory analyses.

Testing on the Alinity analyzer was repeated 5 days later using the plasma specimen, which had been
stored capped and refrigerated to maintain stability. The repeat chemistry analyses showed substantial
differences vs the initial analysis and raised additional questions about the consistency of the chemistry
results (Table 1). Determining the true value of paraprotein concentration was important for initiating
treatment and qualification for clinical trials. There was also a question about whether the patient was
truly hyponatremic, considering the substantial difference between initial and repeat sodium
concentrations.
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QUESTIONS TO CONSIDER

1. What caused the large difference between the quantitative IgG result and the quantitation
of the M-spike on SPE?

2. Why was serum albumin on the chemistry analyzer much lower than on SPE?

3. What effect does increased total protein concentration have on serum sodium
measurement?

4. What other tests could help distinguish between pseudohyponatremia and true
hyponatremia?

Table 1. Values from SPE and automated chemistries.
SPE Automated chemistries
Fraction g/dL Ref. range Initial Repeat Ref. range
Total protein 12.3 (6.6-8.7) Total protein 12.4 8.7 (6.8-8.7 g/dL)
Gamma 2.65 (0.5-1.6) laG 7998 3139 (700-1600 mg/dL)
* (M-spike 2.11 in gamma) lgA 42 51 (70400 mg/dL)
Beta 1.90 (0.6-1.3) lgM 46 61 (40-230 mg/dL)
Alpha-2 1.44 (0.4-1.0) Albumin 29 3.6 (3.5-5.2 g/dL)
Alpha 1 0.48 (0.1-0.4) BUN 16 17 (6-23 mg/dL)
Albumin 5.92 (3.3-5.0) Creatinine 0.9 1.1 (0.7-1.3 mg/dL)
Sodium 121 137 (135-145 mmol/L)
Potassium 3.7 4.5 (4.5-5.1 mmol/L)
Chloride 101 106 (96-107 mmol/L)
CO, 21 20 (22-30 mmol/L)
https://doi.org/10.1093/clinchem/hvae065 © 2024 Association for Diagnostics & Laboratory Medicine

Page 2


https://doi.org/10.1093/clinchem/hvae065

Clinical Chemistry 70:7 C||n|ca| Case StUdy

- | A
: || sp G A M K
. B - -
IT ‘ -
a -

A sP G A M K

Fig. 1. Serum analysis. (A), Initial SPE scan; (B), Immunofixation electrophoresis (IFE) with lanes for total
protein (SP), IgG, IgA, IgM, kappa, and lambda; (C), Photograph of EDTA collection tube with arrow
indicating cryoprecipitate; (D), SPE after warming of specimen; (E), IFE of warmed specimen.

Final Publication and Comments

The final published version with discussion and comments from the experts will appear in
the July 2024 issue of Clinical Chemistry. To view the case and comments online, go to

https://academic.oup.com/clinchem/issue/70/7 and follow the link to the Clinical Case

Study and Commentaries.

Educational Centers
If you are associated with an educational center and would like to receive the cases and
questions 1 month in advance of publication, please email clinchemed@myadlm.org.

All previous Clinical Case Studies can be accessed and downloaded online at
https://www.myadlm.org/science-and-research/clinical-chemistry/clinical-case-studies.

ADLM (formerly AACC) is pleased to allow free reproduction and distribution of this Clinical
Case Study for personal or classroom discussion use. When photocopying, please make sure
the DOI and copyright notice appear on each copy.
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ADLM (formerly AACC) is a leading professional society dedicated to improving healthcare through laboratory
medicine. Its nearly 10,000 members are clinical laboratory professionals, physicians, research scientists, and others
involved in developing tests and directing laboratory operations. ADLM brings this community together with programs
that advance knowledge, expertise, and innovation. ADLM is best known for the respected scientific journal Clinical
Chemistry and the world’s largest conference on laboratory medicine and technology. Through these and other programs,
ADLM advances laboratory medicine and the quality of patient care.
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