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Abstract

BACKGROUND: This case report intends to highlight the challenge in diagnosing type 1 diabetes on an adult
patient. Latent Autoimmune Diabetes in Adult (LADA) types | diabetes Mellitus, which found in adulthood and
characterised by progressive damage to pancreatic §3 cells that happened slowly. Incidence of LADA is around 2-
12% of the total diabetes population. Sepsis in LADA patients will trigger diabetic ketoacidosis (DKA).

CASE REPORT: We report a case of a 33-year-old woman patient presents with decreased consciousness
accompanied by rapid and deep breathlessness for 1 day. Before, the patient complains of fever and cough.
Physical examination found soporous, blood pressure 120/80 mmHg, pulse 110 x/minute, temperature 38.8°C,
breathing 32 x/minute Kussmaul. Bronchovesicular breath crackles in both lower lung fields. leukocytes were
22,100/mm?, random blood glucose 638 mg/dL, urine ketone +++, HbA1C 17.2%, HOMA IR less than 2 units. C-
peptide 0.3 ng/mL and GADAs 16.9 U/mL. Chest Xray indicated bronchopneumonia. Patients were diagnosed
with diabetic ketoacidosis, LADA, and sepsis caused by bronchopneumonia. Patient treated with DKA
management and sepsis. On the second day, the treatment of DKA was resolved and continued with the
administration of short-acting insulin and regular long-acting.

CONCLUSION: Sepsis in LADA with DKA requires fast and appropriate management. Further search is needed
to diagnose LADA.

competing interests exist

Abbreviations: ANOVA: Analysis of variance; BRS: brain
relaxation scale; CVP: central venous pressure; MAP:
mean arterial pressure; GDT: goal-directed fluid therapy;
PPV: pulse pressure variation; SPSS: Statistical package
for social science;

Introduction

Latent Autoimmune Diabetes in Adult (LADA)
types | diabetes mellitus found in adulthood which is
characterised by progressive damage to  cells that
lasts slowly [1]. Indonesia population was about 237.6
people in 2010, and make it become the world’s fourth
most populated country. Indonesia has the seventh-
largest number of diabetic patients (7.6 million) [2], [3].
LADA occurs in about 2 - 12% among diabetic
patients in the entire diabetes population. Symptoms
of LADA are similar to Type 1 diabetes but are found
in adulthood. The slow progression of pancreatic
cell damage in LADA is initially almost always
diagnosed as type 2 diabetes mellitus [4], [5].

The Diagnosis of LADA is made from the

clinical complaints of  diabetes symptoms
accompanied by high fasting plasma glucose, low C-
peptide, without insulin resistance characterised by
low HOMA IR [6]. Due to the slow progression of
pancreatic 3 cell damage usually, in the first 6 months,
LADA patients still respond with oral anti-diabetic
therapy, but when plasma glucose levels can no
longer be overcome with oral anti-diabetes drugs and
lifestyle changes, daily insulin injections are needed

[71.

It is estimated that more than 50% of patients
diagnosed with type 2 diabetes without obesity are
LADA, but not all LADA patients are underweight;
some are overweight [6]. Glutamic Acid
decarboxylase autoantibody (GADA), islet cell
autoantibody (ICA), insulinoma-associated (IA-2) and
zinc transporter autoantibodies (ZnT8) were found in
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patients with LADA type DM [6], [7]. LADA patients
usually have low C-peptide levels, although
sometimes in moderate amounts according to the
progression of the disease. While patients with insulin
resistant or type 2 diabetes mellitus, usually have high
C-peptide levels [8], [9].

Case Report

A 33-year-old woman comes with a major
complaint is suddenly unconsciousness accompanied
by shortness of breath that is fast and deep for 1 day.
Before declining consciousness, the patient complains
of fever, cough, and vomiting.

Figure 1: Chest Xray

On physical examination found soporous awareness,
blood pressure 120/80 mmHg, pulse 110 x/minute,
temperature 38.8°C, breathing 32 x/minute Kussmaul,
BMI: 16.8 kg/m2. Bronchovesicular breath, fine wet
cracks in both lower lung fields. On laboratory
examination, leukocytes were obtained 22,100/mm3,
blood sugar levels when 638 mg/dL, urine ketone +++,
HbA1C 17.2%, HOMA IR was less than 2 units. C-
peptide 0.3 ng/mL and GADAs 16.8 U/mL. Chest Xray
indicated bronchopneumonia and plain radiograph of
the pancreas, and no pancreatic calcification was
found (Figure 1 and Figure 2).

Patients were diagnosed with diabetic
ketoacidosis, LADA, and sepsis caused by
bronchopneumonia. The management of DKA in
these patients is given fluid resuscitation, intensive
plasma glucose control with DKA, intravenous insulin
protocol, and trigger factor control, namely infection
with broad-spectrum cephalosporin class 3 antibiotics.
On the second day, the DKA treatment is resolved,
and insulin therapy is given for hyperglycemia. Short-
acting and long-acting regularly.

Figure 2: Pancreatic Xray

Discussion

Infections are still the main cause of morbidity
and mortality in diabetics patient. Diabetes could
increase the risk of developing infections and sepsis
to the patient [10]. The main reason for diabetes
predisposes to infection appears to host response
abnormalities, particularly in neutrophil chemotaxis,
adhesion and intracellular Killing, defects that have
been attributed to the effect of hyperglycaemia [11].
There is also evidence for defects in humoral
immunity, and this may play a larger role than
previously. Diabetes is associated with elevations in
C-reactive protein (CRP), tumour necrosis factor-
alpha (TNF-a), interleukin (IL)-6 and IL-8, but no
differences are seen in circulating cell surface
markers or coagulation markers between patients with
and without diabetes in the context of sepsis [11], [12].

Organ systems where bacterial infections
predominate as well as fungal diseases were
associated with substantial increases in magnitude
among patients with both TIDM and T2DM, but risks
were consistently higher for T1DM. Patients with
T1DM are at approximately double the risk of patients
with T2DM for infection-related to death. Bacterial
eradication is needed to treat the infection. Antibiotic
regiments are not different in a patient with or without
diabetes [11].

Lung infections suffered by these patients
trigger sepsis which then increases the risk of diabetic
ketoacidosis. In stress situations, the body is thought
to activate the central nervous system and
neuroendocrine axes which release hormones such
as catecholamines, glucagon and cortisol which are
known to stimulate hepatic glucose production and
lead to hyperglycemia [13], [14].
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Ketoacidosis is a metabolic state associated
with  pathologically high serum and urine
concentrations of ketone bodies, namely acetone,
acetoacetate and beta-hydroxybutyrate. DKA can
occur in patients with diabetes mellitus. This may be
caused by precipitating physiologic stress or in some
cases, maybe the initial clinical presentation in
patients with previously undiagnosed diabetes [14],
[15]. Some of the more common risk factors that can
precipitate the development of extreme hyperglycemia
and subsequent ketoacidosis are infection, non-
adherence to insulin therapy, acute major illnesses
like myocardial infarction, sepsis, pancreatitis, stress,
trauma, and the use of certain medications DKA
management must be carried out quickly and
precisely given the high mortality rate [16].

DKA management protocols are replacement
of lost fluids and salts, administration of insulin and
management of infection. Considering that severe
acidosis can interfere with the balance of
homeostasis, it is reasonable to treat patients with pH
< 7.0 using sodium bicarbonate. DKA in these patients
can be resolved well because of the provision of
therapy following the protocol, which are fluid
resuscitation, blood sugar control and infection
management with the administration of broad-
spectrum antibiotics, which is the third generation of
cephalosporin [11], [17].

A 33-year-old woman with a diagnosis of
diabetic ketoacidosis, LADA, and sepsis caused by
bronchopneumonia was treated. The problem with this
patient is whether this patient is type 2 DM or another
type of DM, given that clinically type 2 DM and other
types of DM can be found in young adults [3], [4].

According to the literature where the
percentage is 10%-20%. Usually, 85% are overweight
or obese; urinary ketones are found in 33% of cases
while 5%-25% with ketoacidosis [17]. DKA triggers in
these patients are septic bronchopneumonia
(Masharani, 2010). This is consistent with the
literature that the most common trigger factor of DKA
is an infection, and is thought to trigger more than
50% of DKA cases [15]. In infection, there will be an
increase in cortisol and glucagon secretion so that
there is a significant increase in blood sugar levels
[12].

At the beginning of admission, this patient is
diagnosed with type 2 DM, so to ensure diagnostic
tests are carried out several tests including HOMA IR,
C-peptide and GADAs. In these patients, there was a
low HOMA IR; this was not my type 2 DM. Then
examination was performed C-Peptide to prove
whether this patient was pure type 1 DM or another
type of DM. In these patients, C-Peptide is low, which
is 0.3 ng/mL. The results of the examination C-peptide
describe endogenous insulin secretion. Insulin and C-
peptide are secreted equimolarly and released into
the circulation through the portal vein. Low C-peptide
indicates that endogenous insulin production in these

patients is low and that high levels of GADAs are
obtained, which is 16.9 U/mL, which indicates these
patients have clear antibodies. In low HOMA IR
conditions, low C-peptide and autoantibody
abnormalities indicate that this patient does not type 2
DM but LADA type DM [18], [19], [20].

Diabetes is a much heterogeneous disease
than the present subdivision into type 1, and 2
assumes. Both type 1 and type 2 diabetes seem to
result from a collision between genes and
environment [18]. Type 1 diabetes is believed to be an
autoimmune disease characterised by genetic,
immunological and metabolic features. The incidence
is highest in children, but adults also get the disease.
Data reported in LADA show that this is the most
frequent form of adult-onset autoimmune diabetes and
may account for 2% to 12% of all cases of diabetes in
the adult population. Moreover, multicenter studies
carried out in Europe, Asia and North America,
reported that 4% to 14% of patients diagnosed with
T2DM are positive for T1DM  associated
autoantibodies which are diagnostic for LADA [17]. In
LADA, metabolic changes at diagnosis reflect a broad
phenotype ranging from diabetic ketoacidosis to mild
non-insulin-requiring diabetes [20].

Adult-onset  autoimmune diabetes and
childhood-onset type 1 diabetes are barely
distinguishable immunologically. In LADA, the

dominant autoantibody is GADA and lower C-peptide
levels. At diagnosis, the clinical phenotype in patients
with autoimmune diabetes is remarkably broad,
ranging from diabetic ketoacidosis to diabetes that
can be controlled with diet alone. Patient with LADA
tend to have a lower age at diabetes onset, lower BMI
and waist-to-hip ratio, but a more pronounced loss of
C-peptide and an increased likelihood of insulin
treatment [9].

To diagnose LADA, the Immunology of
Diabetes Society has established three main criteria
including (1) adult age of onset (> 30 years); (2)
presence of any islet cell autoantibody; and (3)
absence of insulin requirement for at least 6 months
after diagnosis. However, the definition of LADA
remains controversial, and open debate regarding
these diagnostic criteria still exist [8].

A correct therapeutic strategy for LADA
patients should aim to the preservation of residual 8-
cell function as well as improvement of
neurometabolic control, to reduce the risk of long-term
complications. Maintenance of B-cell function, as
demonstrated by the Diabetes Control and
Complication Trial, is indeed associated with a
reduction of long teen diabetic complications [6].

In conclusion, sepsis in LADA with DKA
requires fast and appropriate management. Further
search is needed to diagnose LADA. LADA type DM
is initially almost always diagnosed with type 2 DM or
other types of DM because pancreatic 3 cell damage
occurs progressively slowly (ADA, 2004). Diagnosis of
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LADA patients are found clinically in diabetes,
increased plasma glucose, HOMA IR less than 2
units, low C-peptide and the presence of
autoantibodies.

References

1. Stenstrom G, Gottsater A, Bakhtadze E, Berger B, Sundkvist G.
Latent autoimmune diabetes in adults: definition, prevalence, B-cell
function, and treatment. Diabetes. 2005; 54(suppl 2):S68-72.
https://doi.org/10.2337/diabetes.54.suppl 2.S68 PMid:16306343

2. Decroli E, Kam A, Dillasamola D. The percentage of depressive
symptoms in patients with type 2 Diabetes Mellitus in M Djamil
General Hospital Padang, Indonesia. J Res Pharm. 2019;
23(2):292-297. https://doi.org/10.12991/jrp.2019.136

3. Laugesen E, Ostergaard J, Leslie R. Latent autoimmune
diabetes of the adult: current knowledge and uncertainty. Diabet
Med. 2015; 32(7):843-852. https://doi.org/10.1111/dme.12700
PMid:25601320 PMCid:PMC4676295

4. Decroli E, Manaf A, Syahbuddin S, Syafrita Y, Dillasamola D.
The correlation between malondialdehyde and nerve growth factor
serum level with diabetic peripheral neuropathy score. Open
Access Macedonian Journal of Medical Sciences. 2019; 7(1):103-
6. https://doi.org/10.3889/0amjms.2019.029 PMid:30740170
PMCid:PMC6352465

5. Decroli E, Manaf A, Syahbuddin S, Waspadji S, Dillasamola D.
The role of surviving and raf-1 kinase against enhancement of
pancreatic beta-cell apoptosis in patients with type 2 diabetes
mellitus. Asian Journal of Pharmaceutical and Clinical Research.
2018; 11(11):344-7.
https://doi.org/10.22159/ajpcr.2018.v11i11.27671

6. Gale EA. Latent Autoimummune diabetes in adults: a guide for
the perplexed. Diabetologia. 2005; 48(11):2195-9.
https://doi.org/10.1007/s00125-005-1954-5 PMid:16193287

7. Pozzilli P, Pieralice S. Latent autoimmune diabetes in adults:
current status and new horizons. Endocrinol metab (Seoul). 2018;
33(2):147-159. https://doi.org/10.3803/EnM.2018.33.2.147
PMid:29947172 PMCid:PMC6021307

8. Nambam B, Aggarwal S, Jain A. Latent autoimmune diabetes in
adults: A distinct but heterogeneous clinical entity. World J
Diabetes. 2010; 1(4):111-115. https://doi.org/10.4239/wjd.v1.i4.111
PMid:21537436 PMCid:PMC3083891

9. Brahmkshatriya PP, Mehta AA, Saboo BD, Goyal RK.
Characteristics and Prevalence of Latent Autoimmune Diabetes in
Adults (LADA). ISRN Pharmacol. 2012; 2012:580202.
https://doi.org/10.5402/2012/580202 PMid:22577577
PMCid:PMC3339117

10. Muller LM, Gorter KJ, Hak E, Goudzwaard WL, Schellevis FG,

Hoepelman Al, et al. Increased risk of common infections in
patients with type 1 and type 2 diabetes mellitus. Clin infect dis.
2005; 41(3):281-8. https://doi.org/10.1086/431587 PMid:16007521

11. Cheng YC, Huang CH, Lin WR, Lu PL, Chang K, Tsai JJ, et all.
Clinical outcomes of septic patients with diabetic ketoacidosis
between 2004 and 2013 in a tertiary hospital in Taiwan. Journal of
Microbiology, Immunology and Infections. 2016; 49:663-671.
https://doi.org/10.1016/j.jmii.2014.08.018 PMid:25442866

12. Abbas E, Guillermo E, John M, Joseph N. Hyperglycemic crisis
in adult patients with diabetes. Diabetes Care. 2009; 32(7):1335-
1343. https://doi.org/10.2337/dc09-9032 PMid:19564476
PMCid:PMC2699725

13. Ghimire P, Kaul P, Dhamoon AS. Ketoacidosis. [Updated 2019
May 2]. In: Stat Pearls [Internet]. Treasure Island (FL): Stat Pearls
Publishing, 2019. Available from:
https://www.ncbi.nlim.nih.gov/books/NBK534848/

14. Ndebele N, Naidoo M. The management of diabetic
ketoacidosis at a rural regional hospital in Kwazulu-Natal. Afr J
Prim Health Cara Fam Med. 2018;10(1):1612.
https://doi.ora/10.4102/phcfm.v10i1.1612 PMid:29781681
PMCid:PMC5913763

15. Gosmanov AR, Gosmanova EO, Kitabchi AE. Hyperglycemic
crises: diabetic ketoacidosis (DKA), and hyperglycemic
hyperosmolar state (HHS). InEndotext [Internet] 2018 May 17.
MDText. com, Inc..

16. Wernly B, Lichtenauer M, Hoppe UC, Jung C. Hyperglycemia in
septic patients: an essential stress survival response in all, a robust
marker for risk stratification in some, to be messed with in none. J
Thorac Dis. 2016; 8(7):E621-E624.
https://doi.org/10.21037/jtd.2016.05.24 PMid:27501420
PMCid:PMC4958822

17. Pozzilli P, Di Mario U. Autoimmune diabetes not requiring
insulin at diagnosis (latent autoimmune diabetes of the adult):
definition, characterization, and potential prevention. Diabetes
care. 2001; 24(8):1460-7. https://doi.org/10.2337/diacare.24.8.1460
PMid:11473087

18. Tuomi T, Santoro N, Caprio S, Cai M, Weng J, Groop L. The
many faces of diabetes: a disease with increasing heterogeneity.
Lancet. 2014; 22; 383(9922):1084-94.
https://doi.org/10.1016/S0140-6736(13)62219-9

19. Hirasawa H, Oda S, Nakamura M. Blood glucose control in
patients with severe sepsis and septic shock. World J
Gastroenterol. 2009; 15(33):4132-4136.
https://doi.org/10.3748/wjg.15.4132 PMid:19725146
PMCid:PMC2738808

20. O'Neal KS, Johnson JL, Panak RL. Recognizing and
Appropriately Treating Latent Autoimmune Diabetes in Adults.
Diabetes Spectr. 2016; 29(4):249-252.
https://doi.org/10.2337/ds15-0047 PMid:27899877
PMCid:PMC5111528

3504

https://www.id-press.eu/mjms/index


https://doi.org/10.2337/diabetes.54.suppl_2.S68
https://doi.org/10.12991/jrp.2019.136
https://doi.org/10.1111/dme.12700
https://doi.org/10.3889/oamjms.2019.029
https://doi.org/10.22159/ajpcr.2018.v11i11.27671
https://doi.org/10.1007/s00125-005-1954-5
https://doi.org/10.3803/EnM.2018.33.2.147
https://doi.org/10.4239/wjd.v1.i4.111
https://doi.org/10.5402/2012/580202
https://doi.org/10.1086/431587
https://doi.org/10.1016/j.jmii.2014.08.018
https://doi.org/10.2337/dc09-9032
https://doi.org/10.4102/phcfm.v10i1.1612
https://doi.org/10.21037/jtd.2016.05.24
https://doi.org/10.2337/diacare.24.8.1460
https://doi.org/10.1016/S0140-6736(13)62219-9
https://doi.org/10.3748/wjg.15.4132
https://doi.org/10.2337/ds15-0047

