
https://doi.org/10.46389/rjd-2021-1027
www.rjdnmd.org

Rom J Diabetes Nutr Metab Dis
2021; volume 28, issue 2, pages 170-177

Original Research

© 2021 The Authors. Romanian Journal of Diabetes, Nutrition and Metabolic Diseases published by Sanatatea Press 
Group on behalf of the Romanian Society of Diabetes Nutrition and Metabolic Diseases. This is an open access article 
under the terms of the Creative Commons Attribution License (CC-BY-NC-ND 3.0).

Pitfalls in establishing type of diabetes and optimal therapy: 
clinical cases series
Florentina Cristina Matei1, Nicoleta Alexandra Şonei1, Ana Maria Simion1,  
Simona Georgiana Popa1,2*

All authors had equal contribution to the paper, equal to that of the first author.
1Clinical Emergency Hospital Craiova, Romania, Department of Diabetes, Nutrition and Metabolic Diseases
2University of Medicine and Pharmacy Craiova, Romania; Department of Diabetes, Nutrition and Metabolic 
Diseases

*Correspondence to: Simona Georgiana Popa, Assoc. Professor, MD, PhD, University of Medicine and Pharmacy Craiova, Department of 
Diabetes, Nutrition and Metabolic Diseases, 2-4 Petru Rares Street, Craiova, Romania, E-mail id: geossim@yahoo.com,  
Phone: +40727713051

Received: 14 May 2021 / Accepted: 10 June 2021

Abstract
Type 1 diabetes is an autoimmune disease characterized by absolute endogenous insulin deficiency.  We report three clinical cases 
which highlight the particularities of diagnosis and evolution of patients with type 1 diabetes.  These three cases have been diag-
nosed in different circumstances. The first case with symptoms of hyperglycemia and inaugural diabetic ketoacidosis, without 
detecting a precipitating factor; the second case accidentally diagnosed, in the absence of hyperglycemia symptoms; and the last 
case in the context of symptoms of hyperglycemia and ketosis precipitated by a respiratory infection. The cases are characterized 
by the presence of autoimmunity markers (anti-GAD positive antibodies) and C-peptide within normal range. In dynamics, with 
the initiation of insulin therapy and the remission of glucotoxicity, the insulin requirement decreased progressively, in all patients 
therapeutic regimen being represented by a low dose of basal insulin, in the conditions of a C-peptide still within normal limits at 
4 years (first case), 1 year (second case), respectively 2 years (third case) from the diagnosis and without significant glycemic vari-
ability registered on the continuous glycemic monitoring system.  In the third case, there is a lack of regression of insulin require-
ments after remission of SARS COV-2 infection, and in the second case, the maintenance of prandial insulin secretion sufficient 
to induce hypoglycemia after administration of a minimal dose of prandial insulin, but insufficient to control post-prandial gly-
cemia in the conditions of omitting the administration of prandial insulin. In each of the cases previously presented we highlight 
the existing pitfalls in establishing the diagnosis and especially the challenges in choosing the optimal therapy in patients with 
type 1 diabetes, as the evolution can sometimes be atypical.
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Background and Aims

Type 1 diabetes mellitus (DM) is consid-
ered an autoimmune disease with multifactorial 
etiology, characterized by destruction of pan-
creatic beta cells, reaching in time the absolute 
endogenous insulin deficiency [1]. The rate of beta 
cell destruction is quite variable, being aggressive 
in some individuals (mainly infants and children) 
and slow in others (mainly adults) [2].

Autoimmune markers characteristic to 
type 1 DM includes: glutamic acid decarboxylase 

(GAD) antibodies, tyrosine phosphatase antibod-
ies (IA2A), insulin autoantibodies (IAA), islet cell 
antibodies (ICA) and the zinc transporter anti-
bodies (anti-ZnT8 antibody) [1, 3].

Patients with type 1 diabetes are also at 
risk to develop other autoimmune disorders 
such as Hashimoto thyroiditis, Graves disease, 
celiac disease, Addison disease, vitiligo, autoim-
mune hepatitis, myasthenia gravis or pernicious  
anemia.

At first glance, type 1 diabetes patho-
physiology and management might seem 
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At diagnosis, basal bolus insulin therapy 
with Novo-Rapid (NR) insulin and Lantus insu-
lin was initiated, with dose titration according to 
glycemic profile. The recommended insulin ther-
apy regimen at hospital discharge was 6 IU NR-6 
IU NR-5 IU NR-9 IU Lantus, the total daily insu-
lin dose being 0.5 IU/kg. It was recommended 
glycemic self-monitoring and titration of insulin 
doses based on glycemic profile.

The patient was re-evaluated clinically 
and metabolically within 8 months of diagnosis, 
when a weight gain of 9 kg was detected, possi-
bly secondary to frequent episodes of hypogly-
cemia supported by a significant reduction in 
HbA1c (5.1%) and by reporting episodes of imperi-
ous hunger, remitted after ingestion of carbohy-
drates, the patient omitting the determination of 
blood glucose before the carbohydrates intake. 

The potential explanation for hypogly-
cemic episodes is the lack of regressive titration 
of insulin doses in the context of the onset of 
transient remission of diabetes associated with 
decreased glucotoxicity.

Continuous glycemic monitoring was ini-
tiated and based on the evolution of the glycemic 
profile, regressive titration of insulin doses was 
performed, establishing the following therapeu-
tic regimen: 4 IU NR-4 IU NR-4 IU NR-4 IU Lantus, 
the total daily insulin dose being 0.25 IU/kg.

On this therapeutic regimen, on the 
records of the continuous glycemic monitoring 
system, no important glycemic variables were 
highlighted, the percentage of time with glyce-
mic values in target (70–140 mg/dL) being 97%, 
the coefficient of variation (CV) was 16.6%, no 
glycemic values lower than 70 mg/dL were reg-
istered, the percentage of time spent with glyce-
mic values above the target (140 mg/dL) was only 
3%, the maximum glycemic value being 162 mg/
dL, without significant post-prandial glycemic 
excursions and without inter-day glycemic vari-
ability (Figure 1).

This insulin requirement was maintained 
relatively constant for a period of about 2 years, 
with no changes in body weight, and the HbA1c 
value ranged between 5.1% and 5.8%.

The evolution of glycemic profiles 
imposed the gradual decrease of insulin 
doses, therefore at 4 years after diagnosis, the 

straightforward, however, the more that is 
learnt about the disease, the less it seems is truly 
known. What once seemed like a single autoim-
mune disorder, originating in T cell-mediated 
β-cell destruction, is now recognized to result 
from a complex interplay between environmen-
tal factors and microbiome, genome, metabolism 
and immune system that vary between individ-
ual cases [4].

The current cases series presentation 
highlights the pitfalls in establishing the diag-
nosis, as well as the challenges of choosing the 
optimal therapy for patients with diabetes. Thus, 
a series of three clinical cases are presented in 
which the particularities of diagnosis and evolu-
tion of patients with diabetes are highlighted.

Materials and Methods

Case report no 1

On the first case, we present a 19-year-old 
patient, without a hereditary history of diabetes, 
obesity or cardiovascular diseases, diagnosed 
with type 1 diabetes mellitus 4 years ago, in the 
context of the signs and symptoms of hypergly-
cemia (polyuria, polydipsia and weight loss of 
approximately 12 kg within 1 year) and inaugural 
diabetic ketoacidosis without detecting a precipi-
tating factor.

Physical exam at diagnosis revealed 
underweight (height 170 cm, weight 52 kg, body 
mass index [BMI] 17.99 kg/m2) and waist 68 cm.

Laboratory data at diagnosis revealed 
fasting plasma glucose 362 mg/dL, HbA1c 13.01%, 
urinary ketone bodies 150 mg/dL (maximum lab-
oratory detection), anti-GAD antibodies 135 IE/
mL (normal value: 1.1–4.4 ng/mL). Screening for 
autoimmune thyroiditis was performed by dos-
ing anti-thyroglobulin and anti-thyroperoxidase 
antibodies, the screening being negative. Fun-
doscopy did not reveal lesions of diabetic retinop-
athy. The rest of the explorations that could have 
highlighted the presence of a precipitating factor 
of ketoacidosis (EKG, kidney and liver function, 
urine culture, chest X-ray, ultrasound of abdo-
men, pelvis and thyroid) were within normal  
limits.
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Figure 1: Glycemic profile, pattern snapshot and excursion summary assessed by continuous glucose monitoring 
system.
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mg/dL) justified by the omission of preprandial 
Fiasp administration and a high intake of concen-
trated sweets and fast food, hyperglycemia which 
suggested the need to administer 4 IU of Fiasp, 
administration that caused a sudden and signif-
icant drop in blood glucose level, reaching the 
value of 50 mg/dL within 45 minutes, accompa-
nied by specific symptoms of hypoglycemia and 
difficult to correct by administration of sugar and  
carbohydrates.

Evaluation of insulin secretion indicated 
a low value of fasting C-peptide – 0.9 ng/mL (nor-
mal value: 1.1–4.4 ng/mL) and a normal value of 
C-peptide at 1 hour after a mixed lunch – 1, 39 ng/
mL (normal value: 1.1–4.4 ng/mL). 

Given both the evolution of the glycemic 
profile and the value of post-prandial C-peptide, 
it was recommended to stop the administra-
tion of prandial insulin, the administration of 
basal insulin (6 IU Tresiba) in the morning and 
the combination of alpha-glucosidase inhibi-
tors (Glucobay 50 mg) before main meals. The 
favorable evolution of the glycemic profile was 
observed without detecting episodes of hypogly-
cemia and without important post-prandial gly-
cemic excursions.

Case report no 3

In the last case, we present a 17-year-
old patient with a hereditary history of type 
2 diabetes on the paternal line (grandmother, 
great-grandmother), who was diagnosed 2.5 
years ago with type 1 diabetes in the context of the 
signs and symptoms of hyperglycemia (polyuria, 
polydipsia and weight loss of 8 kg) with 2 months 
duration and ketosis which had as a precipitating 
factor an upper respiratory tract infection.

Clinical examination at diagnosis 
revealed normal weight (height 181 cm, weight 72 
kg, BMI 21.98 kg/m2) and a normal waist (82 cm).

Para-clinical examinations at diagno-
sis revealed venous blood glucose 267 mg/dL, 
HbA1c 10.5%, urinary ketone bodies 150 mg/dL 
(maximum laboratory detection), C-peptide 2.73 
ng/mL (normal value: 1.1–4.4 ng/mL), C-pep-
tide value should be interpreted in the context 
of glucotoxicity, anti-GAD antibodies 56 IE/mL 

administration of prandial insulin was stopped, 
the patient’s therapeutic regimen being repre-
sented only by basal insulin (3UI Lantus) admin-
istered in the morning.

Biological assessment after 6 months 
period with basal insulin therapy alone showed 
a normal C-peptide value – 1.9 ng/mL (normal 
value: 1.1–4.4 ng/mL), HbA1c – 6%, and glyce-
mic values in the established interprandial and 
post-prandial glycemic targets.

Case report no 2

In the second case, we present a 31-year-
old patient, without a hereditary history of diabe-
tes, obesity or cardiovascular disease, diagnosed 
a year ago with type 1 diabetes, by coincidence, in 
the absence of signs and symptoms of hypergly-
cemia, during routine investigations that showed 
fasting blood glucose 130 mg/dL and 6.4% HbA1c.

The clinical evaluation revealed a normal 
weight (height 173 cm, weight 61 kg, BMI 20.3 kg/
m2, maximum BMI 23.7 kg/m2) and waist 82 cm.

Although at that time the classical criteria 
for diabetes diagnosis were not met, considering 
the young age of the patient, biological investiga-
tions were continued with the dosing of anti-GAD 
antibodies – >256 IE/mL (normal value < 10 IE/mL), 
C-peptide – 0.59 ng/mL (normal value: 0.8–3.8 ng/
mL) and urinary ketone bodies are absent.

The fundus examination of eye was per-
formed and did not show diabetic retinopathy. 
Basal-bolus insulin therapy was initiated with 
Fiasp and Tresiba insulin in doses that have been 
titrated according to the evolution of the glyce-
mic profile up to a requirement of 3 IU Fi- 3 IU Fi- 
3 IU Fi- 6 IU Tresiba (0.24 IU/kg). 

After 1 year diagnosis, the patient presents 
for significant glycemic variability with frequent 
episodes of symptomatic severe hypoglycemia 
(glycemia 14 mg/dL), occurring post-prandial, 
even on the minimum dose of prandial insulin 
(1UI Fiasp administered preprandial for a quan-
tity of 60–70 g carbohydrates), but with glycemic 
values that exceed the post-prandial targets in 
the absence of prandial insulin administration. 

Also, glycemic self-monitoring indicated 
hyperglycemia at one hour post-prandial (440 
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In evolution, with the remission of glu-
cotoxicity, insulin requirements decreased sig-
nificantly, the administration of prandial insulin 
was stopped, the patient administering only basal 
insulin (4 IU Lantus) in the morning, C-peptide 
value remaining within normal limits (3.06 ng/
mL at 5 months after diagnosis, respectively 1.34 
ng/mL at 1 year after diagnosis, dosed at an HbA1c 
value of 6.08% and 5.2%, respectively) (Figure 2). 

This insulin requirement has remained 
relatively constant over approximately 2 years of 
evolution, increasing significantly during SARS 
COV-2 infection (January 2021) and remaining 
high after the remission of acute infectious phe-
nomena, the therapeutic regimen being cur-
rently represented by basal insulin in a dose of 
14 IU Lantus, to which is associated prandial 
insulin (1 IU for 10 g carbohydrates), under the 

(normal value: <10 IE/mL) and anti-IA2 antibod-
ies >4000 IE/mL (normal value: <10 IE/mL), the 
rest of the biological explorations being within 
normal limits.

Screening was performed for autoim-
mune thyroiditis by dosing anti-thyroglobulin 
and anti-thyroperoxidase antibodies and for 
celiac disease by measuring IgA, anti-gliadin and 
anti-endomysium tissue anti-transglutaminase 
antibodies, all antibodies being negative. Also, 
the diabetic retinopathy was excluded by per-
forming the fundus examination.

At diagnosis, basal bolus insulin therapy 
was initiated with Novo-Rapid and Lantus insu-
lin, in doses that were titrated based on the evolu-
tion of the glycemic profile up to a requirement of 
12 IU NR-10 IU NR-8 IU NR-18 IU Lantus, the total 
daily insulin dose being 0.66 IU/kg.

Figure 2: Glycemic profile and time in range overview (90 days period).



Rom J Diabetes Nutr Metab Dis. 2021; volume 28, issue 2

© 2021 The Authors 175Romanian Journal of Diabetes, Nutrition and Metabolic Diseases  ::  www.rjdnmd.org

of insulin secretion indicated by the value of 
C-peptide and the very low insulin requirement 
with maintaining an optimal glycemic control 
at 4 years from diagnosis, in the context of the 
patient’s young age, identifying markers of auto-
immunity. And the clinical features of the diabe-
tes onset that would have suggested the rapid and 
permanent onset of insulinopenia by autoim-
mune destruction of pancreatic beta cells.

The peculiarity of the second case is the 
maintenance of prandial insulin secretion level 
at the lower limit of the normal range, which 
explains the occurrence of hypoglycemia after 

conditions of a C-peptide of 1.27 ng/mL (normal 
value: 0.8–3.8 ng/mL) and a HbA1c of 5.2%, with-
out highlighting the important glycemic variabil-
ity on the records of the continuous blood glucose 
monitoring system (Figure 3).

Discussions

Peculiarities of diagnosis and treatment of the  
presented cases

The peculiarity of the first case is rep-
resented by the slow and insignificant decline 

Figure 3: Glycemic variability and time in range before (left side) and after (right side) SARS COV-2 infection (Jan-
uary 2021).
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by initiating insulin therapy, which induces an 
increase in endogenous insulin secretion from 
surviving beta cells [8, 9].

Several recent studies indicated residual 
beta cell function after more than 5 years follow-
ing the onset of type 1 diabetes [10]. Prolonged 
maintenance of residual insulin secretion is 
associated with low risk of severe hypoglycemia, 
diabetic chronic microvascular complications 
and achievement of long term glycemic control 
[11–15].

The molecular mechanism underlying 
remission in type 1 diabetes is not fully eluci-
dated. Certain factors including unfavorable 
cytokine profile, immune mediators, genetic 
markers, increased glucagon secretion, acidosis 
severity and younger age at diagnosis and cluster 
of diabetes-associated autoantibodies represent 
predictors of the occurrence and duration of clin-
ical remission [16–19].

The clinical and biological characteris-
tics of the presented patients are polymorphic, 
including both predictors of non-remission but, 
at the same time, of a long period of remission.

Conclusion

The presented cases highlight the exist-
ing pitfalls in establishing the diagnosis, as well 
as the challenges of choosing the optimal therapy 
in patients with type 1 diabetes, as the evolution 
can sometimes be atypical.
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