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Abstract

Type 1 Diabetes Mellitus (T1DM) is an endocrine disorder resulting from the deterioration of
pancreatic beta cells by the body’s immune system, impairing insulin production. The present
paper is a case report where the patient is a 5-year-old girl with newly diagnosed T1DM treated
with Golimumab, a TNF-a inhibitor. Golimumab monotherapy was started and its use
persisted for 18 months. The treatment rendered it to maintain near normoglycemic levels,
preserving C-peptide and deferred use of insulin without any side effects. It, therefore,
indicates that Golimumab works through neutralising TNF-a, a cytokine generally involved
in the inflammation processes that cause beta cell destruction. Compared to other TNF-a
inhibitors, including infliximab and etanercept, there are indications that these drugs may also
protect beta cells. Still, the long-term advantages and risks may not be the same. Given the
above findings, more comparative trials are still required to establish the optimum and least
hazardous TNF-a inhibitor for TIDM patients.

Keywords: Type 1 Diabetes Mellitus; Golimumab; TNF-a Inhibitor; Beta Cell Preservation;
Insulin Dependence; Autoimmune Destruction; Glycemic Control

clinical profile of TIDM [2].

Introduction

T1DM is an autoimmune disease where the body's immune system attacks the pancreas and
destroys the insulin-producing cells called beta cells, beginning with the onset of insulin
deficiency [1]. New technologies in insulin administration and methods of measuring blood
sugar levels still prevent most patients from maintaining satisfactory levels of glycemic
control. Thus, of particular importance is the development of novel interventions to protect
residual beta cell function, decrease the level of insulin dependence and enhance the general

The disease is multifactorial, which means that it follows several causes. Therefore, TIDM relates to genetic predisposition, the
environment and the immune system's efficacy [3]. T and B lymphocytes are the main part of this process, which helps initiate
the autoimmune response against beta cells. Also, other molecules from the innate immune system, including neutrophils,
influence the inflammatory process that destroys the beta-cell [4]. T helper biting cells release pro-inflammatory cytokines,
particularly Tumour Necrosis Factor-alpha (TNF-a), that are central to the onset and course of beta-cell autoimmunity. TNF
alpha is a cytokine that increases inflammation, activates lymphocytes and causes toxicity directly to the beta-cell through
endoplasmic reticulum stress. Therefore, the inhibition of TNF-a has become one of the main approaches for treating and
regulating autoimmune processes and preserving beta cell function in TIDM [5].
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Golimumab is a monoclonal antibody derived from human IgG1-«. It is in the family of TNF-a blockers that have been employed
in the retardation of numerous autoimmune diseases in adults as well as children [6]. Golimumab got approval in 2013 and it is
used for rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, non-invasive axial spondyloarthritis and ulcerative
colitis in adults [7]. In children over two years of age, Golimumab is recommended for use in polyarticular juvenile idiopathic
and psoriatic arthritis [8]. The self-administrated subcutaneous route is a convenient feature that goes with the utility of the
medication for chronic treatment.

Based on the aforementioned positive outcomes, attention has been shifted towards investigating the extended treatment course
effects and side effects of Golimumab in TIDM. To the best of our knowledge, this is the first-ever case in the literature of a child
with newly diagnosed T1IDM who received Golimumab monotherapy for 18 months. From this case, the usefulness of
Golimumab can be inferred to help maintain beta-cell integrity and enhance the clinical as well as metabolic characteristics of
pediatric TIDM patients. Also, this paper includes a thorough analysis of the literature on the impact of TNF- a antagonism in
T1DM autoimmunity. It proposes further research in applying anti-TNF-a agents for type 1 diabetes treatment.

We evaluated monotherapy with Golimumab in a 5-year-old child recently diagnosed with TIDM and kept on it for 18 months.
For this reason, this specific case provides a unique perspective on the long-term effects of Golimumab therapy in real life. The
patient's clinical history, metabolic problems and any side effects seen during the intervention will all be included in the
following section. In addition, it is important to concentrate on the latest research that bolsters the use of TNF-a antagonists in
T1DM, examining the potential mechanisms, benefits and drawbacks.

Case Report

This clinical case relates to a currently 6-year-old girl who has a primary diagnosis of newly diagnosed Type 1 Diabetes Mellitus
(T1DM). She presented with polydipsia and polyuria, which her mother noticed. Her randomly obtained blood sugar level of
315 mg/dL and an HbAlc of 6.5%. Anti-GAD Abs (Anti-Glutamic Acid Decarboxylase Antibodies) and Anti ZNT8 Abs (Anti-
Zinc Transporter 8 Antibodies) were positive. At the initial presentation, the C-peptide level was 0.48 nmol/L (reference range:
0.37-1.47 nmol/L). The continuous glucose monitoring showed a TIR of 88% with an average glucose of 115mg/dl (Fig. 1). The
patient's family history revealed that the patient's elder brother, who is currently 15 years old, developed T1DM at the age of 18
months and has been on an insulin pump with a good, stable BG level. The lab results showed that the patient had preserved
pancreatic beta-cell function, as indicated by the C-peptide levels.

Other laboratory tests at diagnosis were generally within normal limits, including thyroid, liver and kidney function. The
detailed lab results are summarized in the Table 1 below.

Component Ref Diagnosis Day 10 10 15 6 Months 9 12 18
Range Weeks | Weeks Months | Months | Months
HbA1C <5.7 % 6.5 - - 6.4 6.5 6.9 7.3 5.8
C-Peptide 0.37-1.47 0.48 0.48 0.99 0.55 0.73 - 0.65
nmol/L
25 OH Vitamin D 30 - 100 31.3 31.3 - 45.7 - - 45.6 -
Total (D2+D3) ng/mL
Total Protein 6.1-75 - 7.1 7.3 - - - 7.7 7.0
g/dL
Albumin 3.8-54 - 4.7 4.7 - - - 4.8 4.3
g/dL
Bilirubin, Total 0-1.2 - <0.1 0.1 - - - 0.22 0.2
mg/dL
Bilirubin, Direct 0-04 - <0.1 0.0 - - - - -
mg/dL
Bilirubin, Indirect 0-0.8 - Not 0.1 - - - - -
mg/dL Calculated
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SGOT (AST) 0-52U/L - 28 23 - - 27 27 30
SGPT (ALT) 0-39U/L - 14 9 - - 15 11 22
Alkaline 0-269 - 271 (H) 252 - - 252 255 218
Phosphatase U/L
GGT 0-26U/L - 17 17 - - - - -
Globulin 2.8-3.4 - 2.4 (L) 2.6 (L) - - - - -
g/dL
Albumin/Globulin 1.0-2.2 - 2.0 1.8 - - - - -
Ratio
Sodium 136 - 145 - 136 - - - 133 (L) 137 135
mmol/L
Potassium 3.5-5.1 - 4.5 - - - 4.2 4.3 4.1
mmol/L
Chloride 97 - 107 - 107 - - - 103 106 100
mmol/L
Bicarbonate (HCO3) 17 -27 - 18.0 - - 17.0 21 22
mmol/L
Creatinine 0.44-0.65 - 0.5 - - - 0.40 0.36 0.42
mg/dL
Urea 19.26 - - 43 - - - 43 41 38
47.294
mg/dL
Calcium 8.8-10.8 - 10.0 - - - 10.0 10.3 9.8
mg/dL
Varicella Zoster <0.8 - 8.7 (H) - - - - - -
Virus IgG Index
Varicella Zoster <0.9 - 0.2 - - - - - -
Virus IgM Index
QF TB Gold Plus Negative - Negative - - - - - -
Rubella IgM <0.9 - 0.2 - - - - - -
(German Measles)
Rubella IgG >12 - >100 - - - - - -
(German Measles)
Rubeola Virus IgG <0.8 - 9.5 (H) - - - - - -
Index
Rubeola Virus IgM <0.8 - 0.2 - - - - - -
Index
Hepatitis C Non- Non- Non- - - - - - -
Antibodies reactive reactive reactive
Hepatitis B Surface 0-09 - 0.33 - - - - - -
Antigen
WBC Count 5.0-15.0 6.2 13.1 10.5 - - 7.1 7.3 6.8
x10"3/ulL
RBC Count 4.00-5.20 4.8 4.76 4.63 - - 49 4.82 4.7
x1076/ulL
Hemoglobin, Blood | 11.1-14.1 13.2 114 11.2 - - 12.9 11.7 12.5
g/dL
Hematocrit 30.0 - 38.0 40.2 34.5 34.5 - - 39.6 35.5 38.2
%
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MCV 72.0-84.0 - 72.5 74.6 - - - 73.6 -
fL
MCH 25.0-29.0 - 239 (L) 242 - - - 242 -
ps (L)
Anti-GAD Negative Positive - - - - - - Positive
Antibodies (156.2
IU/mL)
Anti-ZNT8 Negative Positive - - - - - - Positive
Antibodies (>500)
Hepatitis C Non- Non- - - - - - - Non-
Antibodies reactive reactive reactive
Insulin <20 12.1 - - - - - - 14.2
Autoantibodies IU/mL
(IAA)
Islet Cell Antigen 2 | <28 U/mL <25 - - - - - - -
AB (IA2)

Table 1: Laboratory results summary.

The lab results showed that the patient had preserved pancreatic beta-cell function, as indicated by the relatively stable C-peptide
levels over time. However, the slight increase in HbAlc and hyperglycemia, particularly after high-glycemic index foods,
suggests the need for closer monitoring and potential adjustments in the management plan.

The second clinic visit; CGM showed TIR 88%, average glucose 105 mg/dl and estimated HBA1c 5.9% (Fig. 1,2). Golimumab was
started after the second clinic visit at an initial induction dose of 60 mcg/m? subcutaneously for the first two doses (at weeks 0
and 2). This was followed by a 30 mcg/m? maintenance dose at week 4 and every two weeks after that. The initiation of
Golimumab formed a critical point in the management of the patient for mandatory screening for hepatitis B and C, TB testing,
vaccination against VZV and measles, close monitoring of the glycemic status of the patient and liver and kidney function before
and after the administration of Golimumab for early identification of the possible side effects. No pre-existing abnormalities were
detected as a screening workup before initiating Golimumab.

The diagnosis was T1DM, but the management strategy differed from the standard insulin prescription to decrease blood glucose
levels. Giving this patient Golimumab-an anti-TNF agent-was suggested to preserve whatever beta cell function may be left
behind. Close follow-up clinical visits with continuous glucose monitoring showed a TIR of 88% with minimal periods of
hyperglycemia and no hypoglycemic episodes (Fig. 1).
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Figure 2: CGM after 10 days from diagnosis.
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At the 3 months follow-up, the patient was stable and doing well on Golimumab injections alone. She still did not need insulin
and mainly had normal blood sugar levels. The TIR averaged 90% with 6% in hyperglycemia and no true hypoglycemia was
recorded (Fig. 3). Her average capillary blood glucose level was 115 mg/dL and her estimated HbA1lc was 6.1%. Her vitamin D
levels also rose from 31.3 ng/mL to 45. 7 ng/mL with supplementation. We decided to continue Golimumab injections every 2

weeks to save the remaining pancreatic beta cells and for the next follow-up in 3 months, including the HbAlc, C-peptide and
the other labs.
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Figure 3: CGM after 3 months.

The next follow-up visit after 12 months from starting Golimumab; the patient was six years and two months old and had been

receiving Golimumab monotherapy for almost one year. She was still doing well without any side effects, with 79% Time in
Range and an estimated HbAlc of 6.3% (Fig. 4).
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Figure 4: CGM after 12 months.

During the clinic visit after 18 months, the patient was 6-year-6-month-old. Her CGM showed a Time In Range (TIR) of 73%, 4%
of hyperglycemia and no true hypoglycemia (not documented on blood, only through sensor), with an average blood sugar level
of 103 mg/dL and an estimated HbAlc of 5.8% (Fig. 5). The patient continued to do very well on Golimumab and maintained
almost normal blood sugar levels without requiring insulin (Fig. 6).

Throughout the follow-up, we ensured the family's participation in the treatment, purposeful and informative use of the family
to manage the disease and psychological support, which were also essential components of long-term care. In summary, during
the 18 months Golimumab monotherapy treatment without insulin, the C-peptide level was maintained within the normal range,
patient remained near normoglycemic with TIR within the target of >70% and HBA1c in the acceptable range of maximum 7.3%.
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Clinical Discussion and Review of Literature

T1DM is a long-term chronic illness associated with the immune-mediated destruction of the beta cells in the pancreas, resulting
in high blood glucose [4]. The conventional form of treatment entails insulin administration to regulate plasma glucose
concentrations. However, the ongoing need for adjunct or additional forms of treatment has persisted to help maintain the cell
activity of the pancreas's beta cells and minimise the impacts of insulin therapy [9]. An example of such a treatment is
Golimumab, a TNF inhibitor that has proven useful in treating other autoimmune diseases and has recently been considered in
T1DM [10].

Safety of Golimumab and Type 1 Diabetes

Thus, Golimumab is a human monoclonal antibody that binds and prevents the action of TNF-alpha - an important cytokine in
inflammation [10]. The drug is currently recommended for use in the treatment of several autoimmune disorders, among them
rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis and juvenile idiopathic arthritis. The reason for employing
Golimumab in T1DM originates from the part played by TNF-alpha in the inflammation process that destroys pancreatic beta
cells [11].

The use of Golimumab in TIDM can be explained based on the impact of TNF-alpha on inflammation and destruction of
pancreatic beta cells [11]. TNF-alpha is a pro-inflammatory cytokine identified as a decisive mediator of several autoimmune
disorders, including TIDM. TNF-alpha has also been implicated in the induction of apoptosis in pancreatic beta cells; therefore,
by tuning TNF-alpha activity, the drug may save the function of beta cells, which would be helpful in the treatment of diabetes
[15]. Some modern researchers have considered the ability of TNF inhibitors for TIDM treatment. These observations imply that
Golimumab may well constitute a new way of changing the outcome of TIDM if the treatment is started soon after diagnosis
[16]. Sustaining the survival of beta cells is very important since it can enhance metabolic regulation, lessen the risk of low blood
sugar and possibly delay some complications of diabetes [17].

New research has focused on the possible utility of TNF inhibitors in TIDM [18]. One single trial is a TIGER study aimed at
assessing the effectiveness of Golimumab in pediatric patients with recently diagnosed TIDM. In conformity with the hypothesis,
the results showed that Golimumab could conserve the beta cell function by raising C-peptide levels and lowering insulin
dependence compared with the placebo group [19]. Based on these findings, it is postulated that through the administration of
Golimumab, it is possible to positively change the prognosis of TIDM posit, especially in the early stages of TIDM.

Recent Case Reports and Clinical Trials

The current case report describes a 5-year-old pediatric patient with Type 1 Diabetes Mellitus who was treated successfully with
Golimumab alone without insulin for 18 months duration and remained near normoglycemic with reserved C-peptide level
within the normal range. Low HbA1lc with normal C-peptide levels were later noted following the start of Golimumab therapy
and she remained near normoglycemic with TIR within the target of > 70% without insulin for 18 months. Thus, this example
demonstrates that Golimumab can improve beta cell function and maintain optimal glycemic control without insulin
supplementation [20].

These research results are further supported by other large clinical trials, signifying that Golimumab can maintain the integrity
of beta cells in newly diagnosed T1DM patients. The TIGER study also revealed similar results; patients in the Golimumab group
had better glycemic control and maintained beta cell function compared to the placebo group [21]. These outcomes make a
difference as they could strengthen the assumption that introducing Golimumab may enhance treatment results for T1IDM
patients with chronic pancreatitis and minimise insulin usage. The outcomes of the T1GER trial were positive and provided
evidence that Golimumab treatment contributed to better conservation of endogenous insulin and human metabolic traits [22].
These outcomes indicate that Golimumab can influence the autoimmune action in TIDM and, therefore, can protect the beta-
cells and enhance the general status of the patients. The trial also proved that Golimumab had a favourable safety profile as there
were no reports of any adverse effect or risk factor associated with the drug [23].

Mechanism of Action
Golimumab affects TNF-q, a cytokine that plays a role in the inflammatory and immunological activity in TIDM. TNF-a attracts
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and mobilises immune cells to attack the pancreatic beta cells [24]. Since Golimumab inhibits the action of TNF-a, it mitigates
inflammation and respective infiltration of immune cells in the pancreas, thus preserving beta cell integrity [25]. Evidence
supporting this mechanism has been obtained by some studies that exhibit the effects of lesser apoptosis of the beta cells and
enhanced TNF-a inhibitors in alpha and beta cells. In addition, compared to placebo, the increase of C-peptide levels by
Golimumab ensures the continuation of endogenous insulin production, which is essential for improved glycemic regulation
and reduced exogenous insulin usage in T1DM patients [26].

Comparison with Other TNF-a Inhibitors

Further studies of Golimumab in TIDM have proved to have beneficial impacts on the preservation of beta cell function [19].
However, the efficiency and safety of Golimumab have to be compared with other TNF-a inhibitors, including Infliximab and
Etanercept. Infliximab, applied in many autoimmune diseases as a chimeric monoclonal antibody and Etanercept, applied as a
soluble TNF receptor fusion protein, have not been adequately investigated in TIDM [27]. Based on the existing evidence, all
TNF-a inhibitors appear to have some efficacy in preserving beta cells, but the long-term advantages and complications' risks
could be dissimilar. For instance, while using Infliximab, some patients have infusion reactions. While using Etanercept, some
have reported Injection site reactions [28-37]. Thus, additional comparative research is still required to identify the most
productive and safest TNF-a inhibitor for TIDM patients.

Recommendations

Managing T1DM in young children requires extra care when developing a care plan, especially when introducing new therapies
such as Golimumab. The idea of postponing insulin use is employed to save the remaining functioning of Beta cells, which may
change the course of the disease in the long run. Such an approach requires constant attention to the side effects and
contraindications to minimise the risk of harming the patient or providing suboptimal care. Immunomodulatory therapy's
associated risks require vigilant case observations, periodical infection screening and metabolic tests.

Conclusion

This case report of 18-month monotherapy with Golimumab in a 5-year-old child not requiring insulin therapy with preservation
of beta cell function, stable glycaemic control and no side effects suggests the possible treatment with a TNF-a inhibitor regimen,
Golimumab, to manage newly identified TIDM sufferers. Based on such findings, the present study implies that early
intervention with Golimumab can alter the disease progression by preserving beta cells from assault by the autoimmune system.
Further researches are needed to validate these effects and create a protocol of regular TNF-a inhibitors for TIDM treatment
with the help of a large-scale clinical trial.
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