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Appendix B.  Supplementary data

Supplementary  material  related  to  this article  can  be found,
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senso del Grupo Español de Diabetes y Embarazo (GEDE); GEDE
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Abrupt-onset diabetes mellitus
secondary to pembrolizumab

Diabetes mellitus de comienzo abrupto
secundaria a pembrolizumab

Over  recent  years,  immunotherapy  has  been  increasingly
used  to  treat  several  types  of  cancer.  Its  aim  is  to  present
an  immune  response against  the tumour  through  mono-
clonal  antibodies  that  inhibit  immune  checkpoints.  These
include  drugs  that  inhibit  the  PD-1  ligand  (PD-L1),  cytotoxic
T  lymphocyte  antigen  4  (CTLA-4)  inhibitors  and others,  such
as  pembrolizumab  and nivolumab,  which inhibit  the  pro-
grammed  cell  death  receptor  1  (PD-1)  on  the surface  of
T  cells.  As  side  effects,  they  can cause  autoimmune  disor-
ders  in  many  organs  of  the endocrine  system  and  beyond,
including  hypophysitis,  thyroiditis,  adrenalitis  and  diabetes

mellitus  (the  latter  two  are  rarer).1 We report  a  case
of  sudden-onset  diabetes  mellitus  at our  centre  following
treatment  with  pembrolizumab.

Our  patient  was  a  74-year-old  woman  whose  only  his-
tory  of relevance  was  pT2aN0M0  nodular  melanoma  (stage
IB)  in the right  pretibial  region  in 2009  that was  surgically
treated.  She had  a  recurrence  in 2015  in the form  of  a
5-mm  skin  metastasis,  which  was  removed,  and  a second
recurrence  in 2019  with  two  metastatic  lesions  contiguous
to  the graft,  multiple  lung  metastases  as  well  as  metas-
tases  in the subcutaneous  cellular  tissue  of  the  right  axillary
region  and  chest  wall,  at  which point treatment  was  started
with  seven  cycles  of  pembrolizumab  every  21  days  for six
months.  The  last  cycle  was  19  days before  she  attended  the
Accident  and Emergency  department.  She came  to the  Acci-
dent  and  Emergency  department  due  to  a  48  -h  history  of
general  malaise,  asthenia,  dry  mouth,  polyuria,  polydipsia,
abdominal  pain  and  vomiting.  Her  last  basal  blood  glucose
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Table  1  Lab  test  parameters.

Parameter  Value  Reference  range

Glucose  (mg/dl) 558  74---100
Sodium (mEq/l)  122  132---146
Potassium (mEq/l)  4.9  3.5---5.5
HbA1c (%)  8.6  4---6
pH 6.84  7.31---7.41
Bicarbonate (mmol/l)  3.6  24---28
Ketonaemia (mmol/l)  6  <0.6
Glomerular filtration  rate  (ml  [min/1.73  m2])  51  0.0---9,999.9
Leukocytes (×103

�l) 29,700  4,500---11,000
CRP (mg/dl) 1.40  0.00---0.50
Stimulated C-peptide  (ng/mL) 0.15  1.1---4.4
Anti-GAD Negative  0.00---0.75
Anti-IA2 Negative  0.00---0.75
Anti-ICA 1.5  0.00---0.75

measurement  was  89  mg/dl two  months  prior.  Upon  arrival  at
Accident  and  Emergency,  her  blood  glucose  was  558  mg/dl,
with  pH  6.84,  bicarbonate  3.6  and ketonaemia  6 mmol/l.  She
was  admitted  to  the  intensive  care unit  due  to  severe  dia-
betic  ketoacidosis,  where  she  was  prescribed  fluid  therapy
and  intravenous  insulin.  Once  stable,  she  was  transferred  to
the  endocrinology  ward.  Glycated  haemoglobin  (HbA1c)  was
8.1%.  Stimulated  C-peptide  was  0.15  ng/mL.  The  patient  was
negative  for  anti-GAD  and  anti-IA2  antibodies  but  positive
at  low  titres  for  anti-pancreatic  islet  cell  antibodies.  The
other  complementary  tests  (chest  X-ray,  electrocardiogram)
were  normal.  She was  discharged  with  a  basal-bolus  insulin
regimen.  The  data  for  our  patient  are shown  in  Table 1.

To  date,  dozens  of cases  of  diabetes  mellitus  secondary
to  immunotherapy  have  been  reported.  It  is  a  rare  condi-
tion  accounting  for just  1%  of the endocrine  disorders  that
immunotherapy  can  cause.2

Pembrolizumab  is  approved  for  melanoma,  metastatic
non-small  cell  lung  cancer,  metastatic  or  recurrent  head
and  neck  cancer  and  refractory  Hodgkin’s  lymphoma.
Most  cases  of  immunotherapy-induced  diabetes  are  caused
by  melanomas,  the  majority  of  which  are treated  with
pembrolizumab.1,3 The  diagnostic  criteria  proposed  by the
Japan  Diabetes  Society  are  used:  onset of  diabetic  ketosis
or  ketoacidosis  approximately  seven  days  after  the onset
of  hyperglycaemia,  glucose  level  ≥288  mg/dl  and  HbA1c
<8.7%  at  the  first  visit,  and fasting  serum  C-peptide  level
<0.3  ng/mL.4 Most  (66---70%)  initially  manifest  fulminant
symptoms  in  the form  of diabetic  ketoacidosis  with  ele-
vated  blood  glucose  (including  in excess  of  700  mg/dl5)
and  only  slightly  elevated  HbA1c,  suggestive  of  sudden
onset.2,3 C-peptide  levels  are usually  low or  undetectable.
Pancreatic  lipase levels  are typically  elevated  in 52%  of
patients,2 although  this was  not  measured  in  our  patient.  It is
irreversible  in most cases.  There  is  usually  no  clear  predomi-
nance  of  one  gender  over  another.  Pancreatic  autoimmunity
is positive  in 39---53% of cases,2,6 particularly  anti-GAD.  This
differs  from  classic  type 1 diabetes  mellitus  (T1DM)  in which
antibody  positivity  is  reported  in more  than  90%  of  cases.
Other  differences  with  T1DM  include  its more  sudden  onset
in  cases  secondary  to  immunotherapy  and  older  mean  age
(61  years)  in these cases.

The  use  of  glucocorticoids  has  been  shown  to  be  ineffec-
tive  in  slowing  disease  progression.7 Risk  is  higher  in patients
previously  administered  another  immunotherapy3 or  receiv-
ing  combination  therapy.  Patients  who  have  previously  had
another  endocrine  disorder  secondary  to  immunotherapy  or
who  have HLA  predisposing  to  T1DM  are  also  at increased
risk.2,3 Pre-existing  type 2 diabetes  mellitus  (T2DM)  does  not
increase  the  risk  of  manifesting  this  condition.

Diabetes  mellitus  secondary  to  immunotherapy  is  more
common  with  PD-1  or  PD-L1  inhibitors  (and  even  more  so
when  combined)  than with  anti-CTLA-4.8 Onset  varies  from  a
few  weeks  after  drug administration,  sometimes  even  after
the  first  or  second  immunotherapy  cycle,  to more  than  a
year  after  starting  immunotherapy.8,9 Mean  onset  is  four  to
five  months  after  starting  treatment  or  four cycles.10

While  not  very  prevalent,  diabetes  secondary  to
immunotherapy  is  extremely  severe.  Use  of immunother-
apy  is  increasing  and  patients  should  be informed  of  the
possible  symptoms  of  ketoacidosis.  In  addition,  the  provi-
sion  of  a  glucometer  should  be considered  so that capillary
blood  glucose  can  be periodically  monitored  at least  once
every  treatment  cycle,  enabling  clinicians  to  detect  the  dis-
ease  when  hyperglycaemia  is  mild  in order  to  prevent  acute
complications.

References

1. Abdel-Wahab N, Shah M,  Suarez-Almazor ME. Adverse events
associated with immune checkpoint blockade in patients with
cancer: a systematic review of  case reports. PLoS One.
2016;11(7):e0160221.

2. de Filette JMK, Pen JJ, Decoster L,  Vissers T, Bravenboer B,
Vander Auwera BJ, et al. Immune checkpoint inhibitors and type
1 diabetes mellitus: a case report and systematic review. Eur J
Endocrinol. 2019;181:363---74.

3. Cheema A, Makadia B, Karwadia T,  Bajwa R,  Hossain M. Autoin-
mune diabetes associated with pembrolizumab: a review of
published case reports. World  J Oncol. 2018;9(1):1---4.

4. Imagawa A, Hanafusa T, Awata T, Ikegami H, Uchigata Y, Osawa
H, et al. Report of  the Committee of  the Japan Diabetes Society
on the research of fulminant and acute-onsettype 1  diabetes

72

http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0005
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0010
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0015
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020


Endocrinología,  Diabetes  y  Nutrición  70  (2023)  63---73

mellitus: new diagnostic criteria of fulminant type 1 diabetes
mellitus (2012). J  Diabetes Investig. 2012;3:536---9.

5. Zand Irani A, Almuwais A, Gibbons H. Immune checkpoint
inhibitor-induced diabetes mellitus with pembrolizumab. BMJ
Case Rep. 2022;15(1):e245846.

6. Kyriacou A, Melson E, Chen W, Kempegowda P. Is immune check-
point inhibitor-associated diabetes the same as fulminant type
1  diabetes mellitus? Clin Med. 2020;20(4):417---23.

7. Aleksova J, Lau PK, Soldatos G, McArthur G.  Glucocorticoids
did not reverse type 1 diabetes mellitus secondary to pem-
brolizumab in a patient with metastatic melanoma. BMJ Case
Rep. 2016;23:2016.

8. Stamatouli AM, Quandt Z, Perdigoto AL, Clark PL, Kluger H,
Weiss SA, et al. Collateral damage: insulin-dependent diabetes
induced with checkpoint inhibitors. Diabetes. 2018;67:1471---80.

9. Clotman K, Janssens K, Specenier P, Weets I, De Block CEM.
Programmed cell death-1 inhibitor-induced type 1 diabetes mel-
litus. J Clin Endocrinol Metab. 2018;103:3144---54.

10. Kotwal A, Haddox C, Block M, Kudva YC. Immune checkpoint
inhibitors: an emerging cause of insulin-dependent diabetes.
BMJ Open Diab Res Care. 2019;7:e000591.

Adrián  Pastor  Alcaraz ∗, Luis  Marín  Martínez,
Georgios  Kyriakos,  María  C. Álvarez  Martín,
Enrique  Hernández  Alonso

Servicio  de Endocrinología  y  Nutrición,  Hospital  General

Universitario  Santa  Lucía,  Cartagena,  Spain

∗ Corresponding  author.
E-mail  address:  adri  v a@hotmail.com  (A.  Pastor  Alcaraz).

73

http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0020
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0025
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0030
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0035
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0040
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0045
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
http://refhub.elsevier.com/S2530-0180(23)00005-7/sbref0050
mailto:adri_v_a@hotmail.com

	Abrupt-onset diabetes mellitus secondary to pembrolizumab
	References
	Conflicts of interest
	References

	Transient thymic hyperplasia associated with thyroiditis
	References
	Diabetes insipidus as initial manifestation of extranodal NK/T cell lymphoma nasal type
	References
	Appendix A The members of the Spanish Diabetes and Pregnancy Group (GEDE) are shown in the appendix
	Appendix 1. Members of the GEDE

	Appendix B Supplementary data
	References
	Abrupt-onset diabetes mellitus secondary to pembrolizumab
	References


