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FASELY DECREASED HBA,. IN A TYPE 2 DIABETIC PATIENT
TREATED WITH DAPSONE

Arti D. Shah, MD1, Rena K. Fox, MD2, and Robert J. Rushakoff, MD1
IDivision of Endocrinology and Metabolism, University of California, San Francisco

2Division of General Internal Medicine, Department of Medicine, University of California, San
Francisco

Abstract

Objective—To discuss a case of a falsely low hemogloin A (HbA1() in a transplant patient
treated with dapsone and its implications. HbA is widely used as a measure of glycemic control
in diabetic patients. With the increasing transplant population, it is important to be mindful of
medications used in this population that can affect HbA;. and to use other measures of glycemic
control to guide treatment decisions.

Methods—We present details of the case and review the relevant literature.

Results—A 61-year-old patient received a liver transplant in 2012 and subsequently was noted to
have a falling HbA . despite evidence of hyperglycemia based on finger-stick glucose and
fructosamine measurements. Review of the medical records revealed that the discordance between
HbA 1 and fingerstick glucose levels developed after initiation of dapsone therapy. Dapsone may
lead to a falsely low HbA. via several mechanisms. Upon cessation of dapsone therapy, the
patient’s HbA 1 returned to pre-dapsone levels.

Conclusion—It is important to be aware of medications commonly used in transplant patients
that may lead to a falsely low HbA level so that incorrect treatment decisions are not made.
Fructosamine correlates with HbA1¢ and can be used as a measure of glycemic control in
transplant patients when HbA . cannot be used.

CASE REPORT

A 61-year-old Chinese woman underwent a liver transplant in November 2012 for cirrhosis
secondary to hepatitis C. Her past medical history was notable for portopulmonary
hypertension, leukocytoclastic vasculitis, hyperlipidemia, and type 2 diabetes mellitus
(T2DM). She was diagnosed with T2DM several years prior to transplant and was managed
with glyburide alone. Her diabetic control varied due to her liver disease, and her
hemoglobin A (HbA1) level was generally between 6.5 and 8.0%. In patients with
cirrhosis, glycemic control is frequently unsatisfactory for several reasons, including
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impaired glucose homeostasis and impaired glucagon catabolism, which is accompanied by
an increased risk of hypoglycemia due to decreased hepatic insulin extraction and decreased
hepatic glycogen stores (1,2). In addition, treatment of diabetes in patients with cirrhosis is
complex for several reasons, including malnutrition, impaired ability to metabolize certain
oral antidiabetic drugs, hepatotoxicity of certain oral antidiabetic drugs, and the risk of
hypoglycemia (1,2).

Following her transplant, the patient required insulin for several months to achieve glycemic
control. Her fingerstick glucose levels were closely monitored to assist with insulin titration,
as her immunosuppressant regimen (including prednisone) was often changed. Once her
prednisone was tapered to a maintenance dose of 5 mg, she was able to transition off insulin
to metformin and glyburide. On this regimen, the patient reported fasting glucose levels of
120 to 160 mg/dL, yet her HbA . decreased from 7.1 to 4.9%. Her metformin and glyburide
doses were being reduced based on HbA 1 results approximately every 6 weeks. Glyburide
was stopped based on an HbA ¢ of 4.3%; however, the patient was reporting fasting glucose
levels of 160 to 184 mg/dL and pre-dinner glucose levels of 270 to 285 mg/dL. It became
increasingly apparent that there was a discordance between her fingerstick glucoses and
HbA . levels. Repeat testing showed a fructosamine level of 470 umol/L (range, 190 to 270
pumol/L), fasting glucose level of 140 mg/dL, and HbA of 4.2% (Table 1).

An endocrinology eConsult was ordered. Review of the medical records revealed that the
patient was started on dapsone 6 months earlier. Prior to dapsone, the patient’s HbA. on
insulin alone was 7.1%. One month after initiation of dapsone, her HbA 1 was 4.9% on
metformin and glyburide. It was felt that the falsely low HbA . was due to hemolysis
induced by dapsone therapy. Dapsone was stopped.

Literature Search

A systematic review of the literature was performed. The terms “dapsone and hemoglobin
A1c” were entered into PubMed to search for relevant articles. Twelve articles were returned
in the search results. All 12 articles and their references were reviewed.

DISCUSSION

Measurement of HbA . was incorporated into clinical practice in the 1980s after studies
demonstrated that it correlates with blood glucose measurements (3,4). Today, it is used as
an indicator of glycemic control and as a diagnostic test for diabetes mellitus (4). HbA is
formed by nonenzymatic condensation of glucose with the N-terminal valine residue of the
chains of hemoglobin (4,5). Therefore, HbA 1 reflects the glucose level an erythrocyte has
been exposed to during its lifespan and is a measure of glycemic control over the last 3
months, with the immediately preceding 30 days contributing 50% to the HbA;. (4). These
measurements help guide treatment decisions. However, HbA values depend both on
erythrocyte lifespan and assay methods (5). Therefore, conditions and medications that
affect red blood cell turnover and erythrocyte lifespan lead to false measurements of HbA ¢
(6). Dapsone can lead to a falsely low HbA;. (4).
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In our patient, there was a dramatic decrease in HbA after dapsone was started (despite
evidence of hyperglycemia based on fingerstick glucose levels) (Tablel). Of note, the
patient was not experiencing any hypoglycemia during this time, but the doses of her
diabetes medications were being reduced based on the HbA1. Six months later, a large
discrepancy was noted between HbA;. and fructosamine (Table 1). The accuracy of the
HbA 1. was questioned, and it was thought that the dapsone was causing a falsely low
HbA .. After cessation of the medication, her HbA returned to pre-dapsone values, and
furthermore, her HbA values now correlated with fructosamine (Table 1). In addition,
based on the score calculated using the Naranjo algorithm (7), this was a probable adverse
drug reaction.

There are several case reports of falsely low HbA; levels in patients on dapsone, including
reports of patients infected with the human immunodeficiency virus (8,9), patients with
autoimmune and skin conditions (5,10-14), transplant patients (15), and patients on dapsone
therapy for other reasons, such as necrobiosis lipoidica and leprosy (12,16-18).

Dapsone leads to a falsely low HbA via 3 mechanisms. One of the mechanisms by which
dapsone can cause a misleadingly low HbA;. is by inducing hemolysis. While we do not
have measures of hemolysis in our patient, her hemoglobin dropped about 1 g/dL from
baseline after initiation of dapsone, and 1 month after cessation of the drug, her hemoglobin
increased by about 2 g/dL and has remained at this level, suggesting that the dapsone was
inducing hemolysis. In addition, prior case reports demonstrated that patients on dapsone
have elevated reticulocyte counts and elevated lactate dehydrogenase levels, which are
indicative of hemolysis (5,9,11,12,14,17,18). Hemolysis does not always result in anemia
(9), although most patients on dapsone do experience a 1 to 2 g/dL reduction in hemoglobin
(5,8,12). Therefore, hemolysis can lead to a misleadingly low HbA1 by reducing
erythrocyte lifespan. Second, dapsone promotes the oxidation of hemoglobin to
methemoglobin, which interferes with the high-performance liquid chromatography assay
used to measure HbA 1, since it will not spike in the correct HbA location and hence, will
give a falsely low value (4,8,12-14,16). In addition, diminished activity of nicotinamide
adenine dinucleotide-methemoglobin reductase leads to decreased breakdown of
methemoglobin and further affects the HbA;; measurement (13). Finally, dapsone is thought
to reduce erythrocyte survival independent of its hemolytic effect (4,13).

Given the multiple mechanisms by which dapsone leads to a falsely low HbA., another
measure of glycemic control is necessary in patients taking this medication. Fructosamine
measures glycated serum proteins and therefore can serve as an alternative measure of
glycemic control over a 2- to 3-week period (9,13,14). However, because fructosamine
measures glycosylation of serum albumin, it is less reliable in patients with
hypoalbuminemia (9,13).

Dapsone is being increasingly used for prophylaxis against Pneumocystis jiroveci
pneumonia in the growing transplant population, especially when patients are unable to
tolerate trimethoprim-sulfamethoxazole (19). Our patient was on dapsone for this reason. A
falsely low HbA 1 in a transplant patient on dapsone has been demonstrated (15). Therefore,
providers should be attentive to possible falsely low HbA . values and should be careful
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when using it for glycemic monitoring in the setting of dapsone use. In this case, use of the
falsely low HbA; to guide therapy led to a medical error and inappropriate adjustments in
the patient’s therapy. However, Tharavanij et al (20) demonstrated that fructosamine
correlates with HbAq in islet transplant patients and therefore can be used to evaluate
glycemic control in transplant patients. When our patient was on dapsone, fructosamine
should have been used to monitor her glycemic control.

Case Follow-up

As noted above, the patient had a dramatic decrease in her HbA4 after initiation of dapsone
therapy despite evidence of hyperglycemia by fingerstick glucoses and fructosamine. Use of
the HbA 1 to guide therapy led to incorrect treatment decisions. Her HbA returned to
predapsone levels after cessation of therapy and became consistent with fructosamine and
fingerstick glucoses levels. Currently, she is doing well on oral agents and very-low-dose
insulin glargine.

CONCLUSION

This case illustrates the fact that the HbA;; measurement may be falsely low when certain
medications—such as dapsone—are being used. With the growing transplant population, it
is critical to be mindful of instances when the HbA. may be falsely low in this population
so that incorrect treatment decisions are not made. In settings where HbA4. cannot be used,
fructosamine serves as a good alternative. Therefore, in transplant patients receiving
dapsone, we recommend following fructosamine levels.

Abbreviation

HbA /. hemoglobin Az

References

1. Garcia-Compean D, Jaquez-Quintana JO, Gonzalez-Gonzalez JA, Maldonado-Garza H. Liver
cirrhosis and diabetes: Risk factors, pathophysiology, clinical implications and management. World
J Gastroenterol. 2009; 15:280-288. [PubMed: 19140227]

2. Gundling F, Seidl H, Strassen I, et al. Clinical manifestations and treatment options in patients with
cirrhosis and diabetes mellitus. Digestion. 2013; 87:75-84. [PubMed: 23306648]

3. Gallagher EJ, Le Roith D, Bloomgarden Z. Review of hemoglobin A(1c) in the management of
diabetes. J Diabetes. 2009; 1:9-17. [PubMed: 20923515]

4. Unnikrishnan R, Anjana RM, Mohan V. Drugs affecting HbAlc levels. Indian J Endocrinol Metab.
2012; 16:528-531. [PubMed: 22837911]

5. Lai YC, Wang CS, Wang YC, Hsu YL, Chuang LM. Falsely decreased HbAlc in a type 2 diabetic
patient treated with dapsone. J Formos Med Assoc. 2012; 111:109-112. [PubMed: 22370290]

6. Radin MS. Pitfalls in hemoglobin Alc measurement: when results may be misleading. J Gen Intern
Med. 2014; 29:388-394. [PubMed: 24002631]

7. Naranjo CA, Busto U, Sellers EM, et al. A method for estimating the probability of adverse drug
reactions. Clin Pharmacol Ther. 1981; 30:239-245. [PubMed: 7249508]

8. Roxby A, Jain R. Dapsone interferes with hemoglobin Alc monitoring of diabetes in an HIV-
infected patient. AIDS. 2013; 27:299-301. [PubMed: 23238555]

Endocr Pract. Author manuscript; available in PMC 2015 May 07.



Shah et al. Page 5

9. Polgreen PM, Putz D, Stapleton JT. Inaccurate glycosylated hemoglobin A1C measurements in
human immunodeficiency virus-positive patients with diabetes mellitus. Clin Infect Dis. 2003;
37:e53-e56. [PubMed: 12905153]

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Serratrice J, Granel B, Swiader L, et al. Interference of dapsone in HbAlc monitoring of a diabetic
patient with polychondritis. Diabetes Metab. 2002; 28:508-509. [PubMed: 12522333]

Lajlev SE, Ladefoged SA, Hermansen K. Dapsone-induced decrease in the HbA(1c) level may
cause artefacts in diabetic control [in Danish]. Ugeskr Laeger. 2013; 175:505-506. [PubMed:
23428267]

Unnikrishnan R, Anjana RM, Jayashri R, Mohan V. Unexpectedly low HbA1c levels in two
diabetes patients following dapsone use. Indian J Endocrinol Metab. 2012; 16:658-659. [PubMed:
22837939]

Albright ES, Ovalle F, Bell DS. Artificially low hemoglobin Alc caused by use of dapsone.
Endocr Pract. 2002; 8:370-372. [PubMed: 15259122]

Pallais JC, Mackool BT, Pitman MB. Case records of the Massachusetts General Hospital: Case
7-2011: a 52-year-old man with upper respiratory symptoms and low oxygen saturation levels. N
Engl J Med. 2011; 364:957-966. [PubMed: 21388314]

Froud T, Faradji RN, Gorn L, et al. Dapsone-induced artifactual Alc reduction in islet transplant
recipients. Transplantation. 2007; 83:824-825. [PubMed: 17414719]

Bertholon M, Mayer A, Francina A, Thivolet CH. Interference of dapsone in HbAlc monitoring of
a type | diabetic patient with necrobiosis lipoidica. Diabetes Care. 1994; 17:1364. [PubMed:
7821184]

Tack CJ, Wetzels JF. Decreased HbA1c levels due to sulfonamide-induced hemolysis in two
IDDM patients. Diabetes Care. 1996; 19:775-776. [PubMed: 8799639]

Rastogi A, Gahlot A, Agrawal NK, Singh SK. Artifactually lowered glycosylated hemoglobin
(HbAlc %) in patient with diabetes on dapsone. Indian J Endocrinol Metab. 2012; 16:657.
[PubMed: 22837938]

Rodriguez M, Fishman JA. Prevention of infection due to Pneumocystis spp. in human
immunodeficiency virus-negative immunocompromised patients. Clin Microbiol Rev. 2004;
17:770-782. [PubMed: 15489347]

Tharavanij T, Froud T, Leitao CB, et al. Clinical use of fructosamine in islet transplantation. Cell
Transplant. 2009; 18:453-458. [PubMed: 19622232]

Endocr Pract. Author manuscript; available in PMC 2015 May 07.



Page 6

Shah et al.

"30UIS PaLIBISaI U9 10U Sey pue ZG yiuow Jaye paddols sem mco&mom

Endocr Pract. Author manuscript; available in PMC 2015 May 07.

(%95
0L 8L 8'9 4% 9 A 8 6 TL €8-0L —€'p ‘abuey)
9Ty uiqojBbowsH

(4auuIp (4auuIp (1auuIp (4auuIp
-aid) 002 -aid) g8z -a1d) -a1d) (10/6W 6602
(Bunsey) yST-0TT | —09T pue ~Tlg pue 00z pue 00z pue | (Bunse}) 091-00T | (Bunsey) ov1-08 | (Bunsey) 051-02T “abue) 8500N]9

(Bunsey) (Bunsey) (Bunsey) (Bunsey)

0rT-0TT ¥8T-99T 0ST-02T 0ST-02T
(/10w
z6¢ L0y 0/2-06T ‘aBuey)
aulwesoloni4

auosdep
auosdep ON'ss [ ON wcmm_mmu _Mwnm%bﬁ_ﬂnwm _auosdep [ suosdep auosdep €102 Uote
E.wa_wrﬁ %v._u_hw:_ .cm_ww&w%w._ ‘ulwlopiaw %_SQQ\A_Q c_Eu_m%wE :_cw_.ﬁ_v%wc_ .c_EBtm\_% payels mcow%v utnsuj urnsuy apungA|o suoneaipaw Aoy
: ; pue auosdep pue apungA|o pue apuNgA|o
pue apungA|o pue ‘ apunagA19 | spuna|o
apLNgAID apungh|o | ‘utwiopsin
29 UuoN 9GS WO | ¥G Yo | S WUON | oG YIuoN | 6Y UIUOIN 8 UIUON Ly YuoN G YIUON yy—2y SUOIN | 0v—0 SUIUON
sanje, Alo1eloge] pue suoeaIpa|y :ereq usited Jo Arewwing
T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript





