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Follow-up testing revealed clinical and biochemical improvement(Day 3):
RESU LTS ABG pH: improved to 7.35
INTRODUCTI ON HCO,": increased to 22 mmol/L
Initial laboratory testing in the Emergency Base deficit: improved to -2.7
Pseudohypobicarbonatemia is a laboratory artifact where bicarbonate levels appear Department using the Ortho Vitros 5600 Dgspitg ’Fhis,othe chemistry analyzer continued to show discordantly low bicarbonate levels and elevated anion gap, inconsistent
falsely low due to analytical interference—most often from hyperlipidemia (lipemia) Chemistry Analyzer revealed: Results see table 1. with clinical improvement and ABG results.
or hyperproteinemia. This case involves a 47-year-old male with IgA lambda multiple , Importaljtly: o o o
myeloma (Figure 1) and cast nephropathy who developed acute respiratory Total CO, (bicarbonate): 11 mmol/L * No evidence of toxicity, ketoacidosis, or lactic acidosis was found. |
symptoms and metabolic acidosis following chemotherapy. Despite metabolic Anlon. gap. 20 . Whlle.the patient had AKI on CKD, the severity of hypobicarbonatemia measured by the chemistry analyzer could not be fully
acidosis being confirmed, bicarbonate levels measured by a chemistry analyzer Creatinine: 2.24 mg/dL explained. . . .
were significantly lower than those from a blood gas analyzer, raising suspicion for eGFR: 35 mL/min/1.73m? - The clinical team concluded the etiology of the persistent low total CO, remained unclear
methodological interference. Total protein: 11.8 g/dL
ED ICU Floor
Upon ICU admission, arterial blood gas analysis Ref range DayO Dayl Dayl Day2 Day3 Day3 Day4 Day5 Day6 Day7 Day8
(Radiometer ABL800 FLEX) showed: 7:41AM  PM AM  PM
Art: 7.35-7.48 7.41 735 736 736 738 7.41 TABLE 1: RESULTS
AI M . pH: 7.41 (suggesting respiratory compensation ven: 7.32-7.44
. . . o for metabolic acidosis) Art: 35-48 mm g 2V B I I I Note that due to interference with the
To fjescrlpe a case of pseudohypoblcarpon.atem|a d.ue.to hyperprojcelnemla in a . pCO,: 25 mmHg (compensatory Ven: 38-54 chemistry analyzer, bicarbonate values
pgtlent with multiple myeloma, and to h.|ghl.|ght.the Ilmltqtlpns of d.|fferent hyperventilation) 22-26 mmol/L 164, 22 22 20 21 23 appeared falsely low despite normal pH
bicarbonate measurement methodologies in clinical decision-making. . HCO,~: 16 mmol/L 5 and +2 mmol/L 1L 1 levels. Laboratory results showed a
Base deficit: -7.1 Art Ven Ven Ven Ven Ven decrease in IgA, lambda light chain, and M-
Chemistry analyzer at this time showed a spike levels following chemotherapy.
discordant bicarbonate value of 10 mmol/L 21-30 mmol/L 11y 10d &y 100 100 18 120 16l 22 22 19
and anion gap of 22, confirming a high anion 4-16 207 21 26T 25T 23T 18T 1T 12 9 15 11 additionally, bicarbonate therapy corrected
M ETH 0 D gap metabolic acidosis (HAGMA). 0.66-1.25 mg/dL 2./]2\4 2.55 2./]?3 3./]{8 2390 2211 2.091 1./1258 1./]?9 1.1230 1./;4 the anion gap and brought total bicarbonate
Bicarbonate is the second most abundant anion in plasma and serum. Total CO, Over the next 48 hours, the patient was treated :1=I_6/?nin/1.73m2 5% 00 260 24 33 3l 394 44) soL 46y 4gi [evelswithin the reference range.
reflects apprqximately 95% bigarbonate ions (HCO;;'), qlong Wi'[h carbonic a.Cid with: 6.3—8.2g/dL 11.8 10.57 12.31 9.91 107 10 However, total protein levels remained
gHZCa%e)n?c'nsd :lcsi(sjc_)tl)\;esc; Cg[.gt[uls] B;cr:]zrbolnate meas.EtJ.rerInen’cI is gssshntlaljfor asgessmg _ IV sodium bicarbonate (150 mEq bolus) 0400 me/aL 0x - — 0 - elevated.
P . . plays a critical Tole I the diaghosis an . Oral sodium bicarbonate (1300 mg TID) N N
management of acid-base disorders. Supportive therapies: oxygen, BT 25 50 L el o153+
antihypertensives, |V steroids, and diuretics - - | | T
*The values are rounded. We utilized heparinized plasma samples with the Vitros analyzer.

Technique Enzymatic / Spectrophotometric Direct lon-Selective Electrode (ISE) +
Henderson-Hasselbalch Equation

Principle Measures total CO, via NADH oxidation gzlcgs:i:)e; t;;c::frr;adtsv ﬁiregbﬁfo?d S P E P /I FX R E S U LT S CO N C LU S I O N S AN D F UTU R E

Detection Light absorbance at 340 nm Figure 1. Seru.m protein - /\ I S L CO N SI D ERATI O N S
electrophoresis (SPEP) and - |

Sample Type: Serum / Plasma Undiluted arterial or venous blood immunofixation (IFX) results of | e b -

Limitations  Susceptible to interference from: + Not affected by high protein or lipid the patient. SPEP shows a . Th.is case is the first reported instance qf pseudohypopicarponatgmia
S e levels prominent monoclonal (M-) o using the Ortho VITROS 5600 analyzer in a hyperproteinemic patient.
* Hyperlipidemia (lipemia) * More reliable in cases of analytical spike, and IFX confirms the *‘Eﬂ e %:ZS‘ gﬂdw_g_ Clinicians must recognize the limitations of indirect ISE and
+ light absorbance / light scattering interference prese”fe O‘; an 'tg.A 'aTmb?a \ e mm o fa ok L spectrophotometric methods in patients with elevated proteins or

(turbidity) ?a?,gosr%?atopggrﬁ;géi Ovr\]le’[\olteal _ = ipids. Blood gas analyzers offer more reliable bicarbonate

Strengths  Common in chemistry labs; measures  + Gold standard in critical care serum proteinwas 11.2 g/dL. =~ & 8 | e measurements in such scenarios, preventing diagnostic confusion and

total CO, including HCO3~  avoids dilution and exclusion artifacts with an M-spike of 6.5 g/dL. unnecessary interventions.

How can laboratories support clinicians in avoiding
TABLE 2 BICARBONATE ASSAY METHODS AND INTERFERENCE REPORTING IN IFUS ACROSS MANUFACTURERS misinterpretation of pseudohypobicarbonatemia?

« Abbott and Beckman coulter do not mention protein interference raising concerns about unrecognized effect of hyperproteinemia, whereas Vitros warns of a negative bias at
protein levels =10 g/dlI.

« Raise Clinical Awareness: Educate physicians about
pseudohypobicarbonatemia, especially in hyperproteinemia,
paraproteinemia, and hyperlipidemia.

« Add Cautionary Lab Notes: Include interpretive comments or alerts with
Abbott Architect analyzer Enzymatic/Spectrophotometric method Monochromatically at 404 nm Notel applied Abbott. Architect Analyzer EN Carbon Dioxide REF 3L80 305168/R03. test results When interferences are Ilkely

(with an analog of the cofactor) No significant interference up to 2000 mg/dL of Intralipid December 2012
Accessed March 2" 2025 - Implement Reflex Testing: Automatically trigger blood gas pH testing
ABG analysis: Radiometer Bicarbonate (Henderson-Hasselbalch pH & pCO2 using direct ISE Without pretreatment or dilution, unaffected by turbidity or high protein Tietz NW, ed. Tietz Textbook of Clinical Chemistry and Molecular when bicarbonate values <12 mmol/L [8] 1o d|3t|ngu|3h artifact from true
ABLS00 FLEX equation) concentration Diagnostics. 6th ed. Elsevier; 2018:231 and 232 acidosis
Beckman Coulter AU/DxC AU analyzer Enzymatic/Spectrophotometric method Bichromatically at 380/410 nm Notel applied Beckman Coulter. AU/DxC AU US English CO, OSR General Chemistry ° Explore Al Tools: investigate Al-driven pattern reCOgnitiOH using pH,
BRI, A0, AV (D St No significant interference up to 1000 mg/dL of Intralipid*, SISl el S8 OB Ely ¢ios Mele el o2l APk anion gap, bicarbonate levels, clinical data and sample conditions to flag
and DxC 700 AU) Accessed March 2" 2025 i i
potential analytical errors.
Beckman Coulter SYNCHRON System  Electrode-based / Indirect ion-selective Notel applied Beckman Coulter. SYNCHRON System English CO, Chemistry Regulatory Note: Whlle some instruments' IFUs address hyperproteinemia
(UniCel DxC 600/800 System with electrode (ISE) N : e Information Sheet A18481 AU. February 2020. Accessed March 2", . . . . '
SYNCHRON System) No significant interference up to 500 mg/dL of Intralipid 5005 others lack sufficient guidance. Despite FDA clearance, standardized
be ultracentrifuged. . .
: : o _ _ _ _ o _ _ _ , o accurate Interpretation
Siemens Dimension Vista® Enzymatic method (with a stable analog of  Bichromatically at 405/700 nm No significant interference was observed at Immunoglobulin G (IgG) levels of Siemens. Dimension Vista® System CO, REF K1137 F PN 10867471 —
the cofactor NADH) 5 g/dL, Total Protein levels of 12 g/dL, and Triglycerides at 3000 mg/dL. US. May 20109.
Turbidity interference caused by lipemia (Intralipid®) * at 3000 mg/dL may  Accessed March 2"9 2025
result in a negative bias.
ROCHE COBAS c701/702 Enzymatic method (with an analog of the Bichromatically at 415/505 nm Immunoglobulins: No significant interference up to 3.5 mg/dL of IgG Roche. Cobas ¢ 701/702 English CO,-L 0205446376191c701V15.0 (V

cofactor NADH) 15.0, English). January 2025.

Gammopathy (e.g., IgM Waldenstrom's macroglobulinemia) may cause
SELECTED REFERENCES

Lipemia (Intralipid): No significant interference up to an L index of 1800

ROCHE COBAS INTEGRA 400 plus Enzymatic method (with an analog of the Primary/Secondary 409/512 nm Immunoglobulins: No significant interference up to 3.5 mg/dL of IgG Roche. Cobas Integra 400 Plus English CO,-L 1. Centor RM. Clinical MethOdS' 3rd ed. 1990.
cofactor NADH) Gammopathy (.., lgM Waldenstrém's macroglobulinemia) may cause 0003289923190COINV11.0 (V 11.0, English). August 2022. 2. Forrester RL et al. Clin Chem. 1976;22(2):243-245.
interference. Accessed March 2" 2025 3. Beckman Coulter. SYNCHRON Chemistry Sheet. 2020.
Lipemia (Intralipid): No significant interference up to an L index of 2000 4. Tietz NW. Tietz Textbook of Clinical Chemistry, 6th ed. Elsevier; 2018.
, | , , , | L , 5. Ortho Clinical Diagnostics. VITROS® ECO, Slide IFU.
VITROS 5600, 4600, 5.1 FS, 250/350, (Enzymatic) ECO2 Slide method Monochromatically at 340 nm Interference by Total Protein at 10 and higher g/dL may cause a negative Ortho Clinical Diagnostics. (n.d.). VITROS® REF 826 2396 Pub. No. . . )
XT 7600, XT 3400 bias. 140112_EN version 7.0. 6. Marvi et al. Clin Kidney J. 2022;15(11):2154-2156.
No significant interference up to 900 mg/dL of Triglyceides Accessed March 2" 2025 7. Tietz NW. Clinical Chemistry, 6th ed.; 2018:208.
8.

No significant interference up to 800 mg/dL of Intralipid

Good CJ et al. Cureus. 2024;16(3):e55787.

Note 1: No information on protein interference
*Intralipid is a product used to simulate lipemic samples, with trademarks such as KabiVitrum Inc. and Fresenius Kabi AG.

No significant interference is defined as a bias (inaccuracy) of less than 10%.
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