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Um Caso Raro de Toxicidade Hepatica Induzida por Dapaglifiozina
A Rare Case of Dapagliflozin-Induced Hepatic Toxicity
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Resumo:

A lesao hepatica induzida por farmacos é uma situagéo
clinica desafiadora no que respeita quer ao diagndstico,
quer ao tratamento. Apresenta um amplo espetro de mani-
festagdes clinicas e a identificagdo da substancia implicada
€ fundamental. Vérios efeitos adversos foram associados a
dapaglifozina, mas ndo o aumento das enzimas hepaticas.
Os autores apresentam o caso de uma mulher de 71 anos,
diabética, que desenvolveu nauseas e dor abdominal um més
apos aumentar a dose de dapaglifozina. Verificou-se elevagéao
das enzimas hepaticas, sem evidéncia de causa obstrutiva
nos exames de imagem. Foram excluidas outras causas de
doencga hepatica e a bidpsia hepatica favoreceu a etiologia to-
xica/medicamentosa. Verificou-se normalizacdo das enzimas
hepaticas apds a suspensao da dapaglifozina. A leséo hepati-
ca associada aos inibidores da proteina transportadora sédio-
-glicose 2 é muito rara e os autores pretendem aumentar a
consciencializagéo sobre os potenciais efeitos hepatotdxicos
da dapagliflozina, alertando para um diagndstico precoce e
tratamento adequado.

Palavras-chave: Dapagliflozina; Inibidores da Proteina
Transportadora Sodio-Glicose 2/efeitos adversos; Leséo He-
patica Induzida por Farmacos.

Abstract:

Drug-induced liver injury is a challenging clinical condition
in terms of both diagnosis and treatment. It presents a wide
range of clinical manifestations, and identification of the impli-
cated substance is crucial. Several adverse effects have been
described in association with dapagliflozin, but not liver enzy-
me elevation. The authors present the case of a 71-year-old
diabetic woman who developed gastrointestinal symptoms
one month after increasing the dose of dapagliflozin. Liver en-
zyme elevation was observed, without evidence of obstructive
causes on imaging exams. Other causes of liver disease were
excluded, and liver biopsy favored a toxic/drug etiology. Liver
enzyme normalization was observed after discontinuation of
dapagliflozin. Liver injury associated with sodium-glucose co-
transporter 2 inhibitors is very rare, and the authors aim to
raise awareness about the potential hepatotoxic effects of
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dapagliflozin, highlighting the importance of early diagnosis
and appropriate treatment.

Keywords: Chemical and Drug Induced Liver Injury; Da-
pagliflozin; Sodium-Glucose Transporter 2 Inhibitors/adver-
se effects.

Introduction

Sodium-glucose cotransporter 2 inhibitors (SGLT-2 inhibi-
tors) prevent the reabsorption of glucose in the proximal renal
tubule, resulting in renal excretion of glucose and subsequent
reduction in serum levels. They have demonstrated evidence
in decreasing cardiovascular complications, mortality, and the
risk of developing end-stage renal disease in patients with
type 2 diabetes mellitus (T2DM)."® Several adverse effects
have been described, but none of these agents have been
associated with liver enzyme elevation, and since their ap-
proval, there have only been rare and inconclusive reports of
drug-induced liver injury (DILI) associated with this class.>*
The authors present a rare case of a diabetic patient who de-
veloped DILI after increasing the dose of dapagliflozin.

Case Report

A 71-year-old woman presented with asthenia, anorexia,
nausea, and abdominal pain for approximately 1 month. She
had a history of T2DM and was taking metformin/dapagliflo-
zin 1000/5 mg twice daily for at least 3 years (increased to
three times daily two months prior), indapamide 1.5 mg/day,
olmesartan 20 mg/day, amlodipine 5 mg/day for hyperten-
sion, and atorvastatin 20 mg/day for dyslipidemia. The pa-
tient denied alcohol, drug, or toxic substance consumption.
On physical examination, she had jaundice and tenderness
on abdominal palpation, without other noteworthy findings.
Laboratory tests showed elevated markers of hepatocellu-
lar injury and cholestasis (aminotransferases >10 times the
upper limit of normal (ULN), alkaline phosphatase and gam-
ma-glutamyl transferase >8 and 46 times the ULN, respecti-
vely, and total bilirubin of 4.30 mg/dL, predominantly direct
bilirubin). Inflammatory parameters were not elevated. Liver
enzymes were normal before the increase in dapagliflozin
dose, and the other medications had been part of her regular
therapy for a long time. Thoracoabdominopelvic computed
tomography revealed hepatic steatosis without other abnor-
malities. The patient was admitted with acute hepatitis, and
all medications, including dapagliflozin, were discontinued.
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Table 1: Blood serologies (hepatotropic virus and bacteria).

Meslins B vilus Negative HBsAg, HBsAb and No active
P HBCAD infection
. . . No active
Hepatitis C virus Negative IgG and IgM infection
" . ) No active
Hepatitis E virus Negative IgG and IgM oS-
Hepatitis A virus Negative IgG and IgM g
P 9 9 9 infection

. - ) Previous

Toxoplasma gondii Positive 1gG, negative IgM infection
. - ) Previous
Cytomegalovirus Positive 1gG, negative IgM -

’ . - ) Previous
Epstein-Barr virus Positive 1gG, negative IgM T
Parvovirus B19 Negative IgG and IgM NO acltlve
infection

.L eptospira Positive 1gG, negative IgM Prevpus
interrogans infection

" . No active

Treponema pallidum Negative IgG and IgM iresiten

IgG — immunoglobulin G; IgM — immunoglobulin M; HBsAg — hepatitis B surface
antigen; HBsAb — hepatitis B surface antibody; HBcAb — hepatitis B core anti-
body; Ag- antigen; Ab — antibody.

Blood cultures and serologies for hepatotropic pathogens
were negative (Table 1). Autoimmune hepatitis was excluded,
and no other relevant immunological alterations were iden-
tified (Table 2). There was no evidence of excess copper or
iron. Magnetic resonance cholangiopancreatography did not
reveal any abnormalities, including biliary obstruction. Based
on the findings, DILI secondary to dapagliflozin became the
most likely hypothesis. Liver biopsy showed trabecular archi-
tecture with portal fibrosis (moderate) and hepatitis lesions
(mild), which, although nonspecific, could indicate a toxic/
drug etiology (Fig. 1). Given the temporal relationship with the
increase in dapagliflozin dose, the toxicity was attributed to
this medication. The patient had a favorable outcome during
hospitalization (Table 3; Fig. 2). One month after discharge,
she was asymptomatic with normalization of liver enzymes

Table 3: Liver enzymes evolving pattern.

2 Nl

et S B2 B
Figure 1: Liver parenchyma with Intralobular necro-inflamma-
tory focus (arrow) and focal lesions of steatosis (stars).

Table 2: Immunology tests results.

Interpretation

Antinuclear antibodies Positive (titer 1/160)
Antineutrophil cytoplasmic antibodies Negative
Anti-smooth muscle antibody Negative
Anti-Liver kidney microsomal type 1 (anti- )
LKM-1) antibodies NETE)
Anti-mitochondrial antibody Negative

(Table 3; Fig. 2) and had resumed her previous medications
(corresponding to D47 in Table 3), except for dapagliflozin,
which was replaced with another class of antidiabetic agents
(semaglutide and metformin), maintaining normal liver enzy-
mes for over 2 months after reintroducing all medication (cor-
responding to D119 in Table 3). The RUCAM (Roussel Uclaf
Causality Assessment Method), which is a well-established
tool in common use to quantitatively assess causality in cases
of suspected DILI,® was applied and the obtained result (total
score of 8 points) suggests a probable degree of causality for
the drug in question.

iergmen | o0 | o | o2 | 2 | o | o | o | ow | on | ow | oo |
495 413 229 1563 93 56 44 30 20 18

AST (UL) 653
ALT (U/L) 787 689 616 416 329
GGT (U/L) 2567 3095 2564 2279
FA (UL) 978 895 714 634
BT (mg/dL) 4.3 3.1 2.6 2.45
BD (mg/dL) 3.12 2.22 1.75 1.59

224 156 98 43 24 20
1906 1688 1565 610 7 37
550 487 498 205 91 54
1.55 1.34 1.18 1.25 1.30 1.00
1.04 0.83 0.64 0.53 0.76 0.42

AST - aspartate aminotransferase. ALT - alanine aminotransferase. GGT - gamma - glutamyl transferase, FA - alkaline phosphatase, BT — total bilirubin, BD — direct

bilirubin.
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Figure 2: Liver enzymes evolving pattern: progressive normalization of liver enzymes during the hospitalization (13 days); after
discharge (D47 - one month after discharge there was a complete normalization of the hepatic alterations) and 2 months after

reintroducting all medication (D119), liver enzymes remain normal.

Discussion

DILI is a challenging clinical condition in terms of both
diagnosis and treatment, and it is the most common cause
of acute liver failure in developed countries.®’ It presents a
wide range of clinical manifestations, and identification of
the implicated substance is crucial.* Since DILI can be in-
duced by many medications and dietary supplements, it can
represent a diagnostic challenge, particularly in polymedica-
ted patients, and is mainly based on the exclusion of other
causes.'® In several large randomized clinical trials, dapa-
gliflozin was not associated with liver enzyme elevation du-
ring treatment.? In fact, retrospective studies have shown
that treatment with SGLT2 inhibitors was associated with
a decrease in alanine aminotransferase levels, likely due to
concomitant improvement in hepatic steatosis resulting from
optimized glycemic control or weight loss, or both.? Since its
approval and wider use, at least three reports of liver injury
possibly associated with an SGLT2 inhibitor have been pu-
blished, two of which were in patients with pre-established
chronic liver disease."?® The pathogenesis of DILI secondary
to dapaglifiozin may be related to an idiosyncratic reaction
triggered by dysregulated immune response, alteration of
dapaglifiozin metabolic pathways, or both.® There is no spe-
cific biomarker capable of associating with SGLT2 toxicity.®
However, when a temporal relationship is observed between
drug administration and the onset of hepatic alterations, the
diagnosis becomes more evident, and the resolution of these
alterations upon drug discontinuation favors the diagnosis of
DILL.® However, this diagnosis is not always evident, espe-
cially when it involves a substance for which there is no clear

evidence of its association with liver injury.! Liver biopsy can
support the diagnosis of DILI through the histological pat-
tern, which, along with the clinical history, laboratory data,
and imaging exams, can corroborate the diagnosis after
other causes have been excluded."® However, it is necessa-
ry to consider that in polymedicated patients, concomitant
drugs can affect susceptibility to DILI through drug interac-
tions, either by modulating the metabolism of other drugs
through induction, inhibition, or substrate competition, par-
ticularly in cytochrome reactions.® This interaction can result
in the hepatotoxic potential of a drug that, on its own, would
not cause clinically relevant DILI.® In this case, among the
concomitant drugs that the patient was taking, statin seems
to have the highest potential for modulating DILI.8 However,
previous studies have shown a protective effect of statins
against the progression to acute liver failure.® Therefore, it is
difficult to determine the true modulating role of concomitant
drugs, but it is important to always consider their possible in-
teraction. Confirmation of the DILI diagnosis requires patient
follow-up and evaluation of clinical and laboratory evolution
over time after drug withdrawal,' despite this, it cannot be
fully established, and there is always some degree of doubt
regarding the causality link, even if no other cause has been
found. However, re-exposure for confirmation would not be
ethically acceptable.

Conclusion

DILI associated with SGLT2 inhibitors is very rare, and al-
though it has never been associated with acute liver failure or
chronic hepatitis,? the authors aim to raise awareness about
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the potential hepatotoxic effects of dapagliflozin, emphasizing
the importance of early diagnosis and appropriate treatment,
including immediate discontinuation of the drug.
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