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Abstract

Type 1 diabetes mellitus (T1DM) is an autoimmune condition driven by T lymphocytes that specifically declines the function
of beta cells of pancreas. Immunological treatments aim to stop this decline in f-cell function thus preventing TIDM. Although
TIDM occur at any age, it is one of the most common chronic disorders in children. T1DM accounts for 5 to 10% of all cases
of diabetes amounting 21-42 million affected persons. Teplizumab is a novel drug recently approved by the US FDA for
the treatment of T1DM. This drug reduces abnormal glucose tolerance who are at high risk for developing TIDM and have
antibodies suggesting an immunological attack on their pancreas. A 14-day infusion of the drug prevents T cells’ attack of the
insulin-producing cells of the pancreas. Adverse events due to teplizumab reported so far mild and of limited duration. This
review gives an overview of the preclinical and clinical research on teplizumab for their role in new-onset TIDM.
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Introduction

Type 1 diabetes mellitus (T1DM) is an autoimmune disorder
that results in the destruction of beta cells of the pancreas
that produce insulin. TIDM patients need insulin replace-
ment therapy. Diabetes-related ketoacidosis (DKA), a poten-
tially fatal condition, can develop without insulin [1, 2].
T1DM has a genetic predisposition with a substantial asso-
ciation with specific HLA (DR and DQ) alleles, particularly
DRB103-DQB10201 and DRB10401-DQB10302H.

Epidemiology

Although T1DM can occur at any age, it is one of the most
common chronic disorders in children. TIDM accounts for
5-10% of all cases of diabetes mellitus amounting 2142 mil-
lion affected persons [3—5]. TIDM has a variable incidence
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and prevalence geographically [5, 6], and the incidence has
changed over time [7, 8]. In the USA, T1DM currently affects
an estimated 1.24 million, and this figure is projected to reach
5 million by 2050. In persons 20 years of age or less, the
prevalence of TIDM has increased by 21% between 2001
and 2009. TIDM can affect a person at any age; however,
the greatest occurrence is between the ages of 10 and 14 [9].
Thus, affecting from the young age, TIDM being a chronic
incurable condition has significant impact on the quality as
well as longevity of the affected person.

Natural history of TIDM

There is the autoimmune onslaught against beta cells at least
5 years prior to the clinical appearance of diabetes [10].
In the Diabetes Prevention Trial 1 (DPT1), loss of first-
phase insulin secretion, verified islet autoantibodies, and
the absence of the protective HLA allele DQB1*%0602 are
all linked to a greater than 50% chance of developing dia-
betes over the course of 5 years [11, 12]. The honeymoon
phase characterized by a period of clinical remission fol-
lowing therapy for the acute presentation occurs even after
the diagnosis of diabetes as there is still significant residual
beta cell function [13]. Although it is frequently assumed
that the reduction in beta cell loss is linear, this is probably
not the case. The net decline represents the balance between
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cell regeneration and cell destruction [14]. It is likely that
immune destruction waxes and wanes, and severe loss may
be followed by a period of relative stability before further
decline. The clinical remission following the initial pres-
entation is most likely caused by the beta cells present at
diagnosis regaining their ability to secrete insulin as opposed
to fresh beta cell regeneration. Unfortunately, the remission
is frequently brief, and because beta cell function decreases,
many patients soon need full replacement dosages of insu-
lin. To stop the loss of residual beta cell function, immuno-
logical treatments have been made both before the onset of
TIDM and after diagnosis [15].

Current treatments

Data from the Diabetes Control and Complications Trial and
the Epidemiology of Diabetes and its Complications study
suggest that intensive insulin therapy along with strict gly-
caemic control can halt or slow the progression of microvas-
cular complications. This also lowers the risk of developing
macrovascular complications and lower mortality from all
causes. T1D Exchange is a database of T1DM patients estab-
lished in 2010 developed to a resource for fostering research
on TIDM. Insulin therapy is the cornerstone of the care of
T1DM. Multiple daily injections of insulin or subcutaneous
insulin infusion using insulin pumps are two ways to give
insulin subcutaneously. Effective control also requires the
use of self-monitoring of blood glucose utilizing upgraded
glucometer, continuous glucose monitors (CGM), and more
recent insulin pumps with sensor-enhanced systems built in.
Effective disease management of T1DM requires addressing
the psychological elements of the condition [9, 16].

Need for new drug for TIDM

Few years before the beginning of clinical symptoms, immu-
nologic signs of TIDM can be observed. Years prior to the
onset of clinical symptoms of T1DM, there are CD4 + and
CD8+ T lymphocytes that recognize autoantigens that kill
majority of beta cells [17]. Targeting immune cells in immu-
notherapies has shown promising results in the management
of TIDM. Immunosuppressive drugs such as cyclosporine,
azathioprine, prednisone, and anti-thymocyte globulin
were initially used, but their utility was limited due to their
adverse effects and minor influence on the arrest of the dis-
ease development [18-21]. Rituximab, CTLA4Ig, and ale-
facept can delay the drop in C-peptide levels in some people
in the first few years after the onset of the disease [22-24].
Not all patients respond to therapy, and effect of rituximab
start to fade after 2 years [25]. Treatment with CTLA4-Ig
can delay disease progression by 9.6 months in people with
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newly diagnosed T1DM [18, 22, 23]. Many medications,
even those that were successful in treating other autoim-
mune diseases or in the non-obese diabetic (NOD) preclini-
cal model, have fallen short, though. Anakinra and canaki-
numab, which inhibit the IL-1 pathway, neither substantially
differ from placebo and drug-treated groups in those with
recent-onset T1DM nor did immunization with GADG65 [26,
27]. Proinsulin-encoded vaccines or TNF-blocking therapies
are still under development [28, 29]. Antibodies against anti-
CD3 have been shown to prevent or even reverse the onset
of T1D in preclinical animal models [30].

Teplizumab is a humanized IgG1 kappa CD3-directed
monoclonal antibody that recognizes an epitope of the CD3-
epsilon chain produced on mature cells. It is also known as
MGAO031 and hOKT3-gl (Ala-Ala). Anti-CD3 medication
has historically been used in organ transplantation to avoid
graft-versus-host disease, but more recently, it has been
investigated as a way to delay the development of TIDM in
high-risk individuals. Antibodies against the CD3 portion of
the T cell receptor (TCR) targets T cells. Although mecha-
nism of action of teplizumab is still not entirely understood,
however, it may involve deactivating pancreatic beta cell
autoreactive T lymphocytes and partial agonistic signal-
ling. Antigen-non-specifically, Fc-receptors can attach to
the “tail-end” of anti-CD?3 antibodies and cause serious side
effects associated with cytokine release syndrome (CRS).
Teplizumab is an Fc-non-binding antibody that was cre-
ated to lower the prevalence of CRS [31]. Teplizumab got
FDA approval in November 2022 to be the first medication
that can postpone the onset of type 1 diabetes [32]. Here,
we discuss the mechanism of action, safety, pharmacology,
kinetics, and effect of teplizumab on T1DM and review the
information from the clinical trials.

Development of teplizumab

P. Kung and G. Goldstein created the first murine monoclo-
nal antibody (OKT3, Muromonab-CD3) that was specific for
the human CD3 epsilon chain in 1979, and it was clinically
tested for the treatment of patients with renal allografts in
1981 [33]. Later, acute rejection in recipients of liver and
heart transplants was managed with OKT3 therapy [34].
However, the emergence of human anti-mouse antibody
responses [35] and cytokine release syndrome (CRS) [36]
has discouraged its therapeutic use. The Fc part of the anti-
body attaching to Fc receptors and cross-linking the CD3
molecule, the complement pathway activation, and the
murine origin are all thought to be responsible for these
unfavourable effects of the OKT3 [37-39]. Later research
claimed that F(ab)2 fragments lacking the Fc region could
reduce the release of inflammatory cytokines [40]. Thus,
humanized anti-CD3 mAbs with decreased Fc receptor
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binding affinities was developed. One of the earliest human-
ized IgG2 antibodies, Nuvion (HuM291), was clinically
tested for inflammatory bowel disease. With Nuvion, the
incidences of CRS were decreased [41]. To develop tepli-
zumab, amino acids 234 and 235 were substituted with ala-
nine, which resulted in a 100-1000-fold reduction in the
binding to Fc receptors and a reduction in T-cell activation,
cytokine release, and complement activation [42, 43].

Pharmacokinetics

The pharmacokinetics of teplizumab following 14-day intra-
venous administration was best described by using a two-
compartment model with saturable binding in central and
peripheral compartments by Daifotis et al. At concentrations
much higher than the binding capacity of the target (129 ng/
mL), teplizumab pharmacokinetics were characterized by
bi-exponential decay. The distribution and terminal half-
lives for the bi-exponential decay were t1/2a=0.19 day and
t1/2b=4.01 days. Teplizumab’s estimated daily clearance
with the proven effective 14-day full-dose regimen was 2.3 I/
day [44]. Anti-drug antibodies, which have been discovered
in around 50% of patients treated with the treatment [45],
speed up the clearance of teplizumab. The impact of the
production of anti-drug antibodies on the clinical response
is uncertain because a clear effect of repeated treatment has
not been demonstrated in clinical studies and because it
takes around 10 days for these antibodies to manifest. Tepli-
zumab steady-state concentrations are not anticipated to be
reached during the 14-day treatment duration. Teplizumab
has a centre volume of distribution (Vd) of 2.27 L in a 60-kg
patient. Teplizumab is a monoclonal antibody; thus, it is
anticipated that proteases located throughout the body will
break it down into minute peptides. Teplizumab-mzwv has
a mean (SD) terminal elimination half-life and clearance in
a 60-kg subject of 4.5 (0.2) days and 2.7 (0.8) L/day, respec-
tively. Teplizumab has a mean terminal elimination half-life
of 4.5 days in a 60-kg person. Teplizumab had a clearance
of 2.7 L/day in a 60-kg patient [46].

Pharmacodynamics

Teplizumab is a monoclonal antibody that binds to CD3
molecules on the surface of CD4 +and CD8 + T lympho-
cytes, both of which are responsible for the destruction of
pancreatic beta cells [46]. In early-onset TIDM patients
receiving teplizumab, C-peptide levels have been found
to rise, indicating enhanced beta cell function [47, 48].
Teplizumab’s pharmacodynamic time-response, safety, and
exposure—response relationships have not been thoroughly
understood [46]. Teplizumab usage in a 14-day course of

therapy can result in lymphopenia if T cell depletion is not
occurring. Teplizumab can also cause CRS from fifth day of
onset of treatment. Teplizumab also carries the risk of hyper-
sensitivity reactions and life-threatening infections [46].

Mechanism of action

T1DM is a chronic condition that progresses through three
distinct stages, only stage 3 of which is characterized by
outwardly visible symptoms [49]. The existence of at least
two autoantibodies against pertinent antigens is the first
sign of T1DM risk, indicating a crucial role for B cells in
what has typically been thought to as a T cell-dominated
illness [49, 50]. It is obvious that T and B cells contribute to
T1DM when other findings from animal and human stud-
ies are considered, and treatment has centred on focusing
on each of them individually as well as their interconnec-
tions [50]. The T cell receptor (TCR) is made up of six CD3
molecules, including two CD3 chains and TCR and chains.
It is in charge of identifying antigens presented on other
cells’ MHC complexes in order to evoke a response [51].
Teplizumab (also known as huOKT3ala-ala), a humanized
IgG1 Fc-nonbinding adaptation of an existing mouse OKT3
antibody, is specific for the chain of CD3 and prevents T cell
activation by steric inhibition of antigen recognition [42, 51,
52]. Teplizumab has recently proven effective in reducing
the time it takes for people at high risk of developing T1D
to receive a diagnosis [53]. The precise mechanism driving
this action is still unknown, though. Teplizumab may func-
tion as a partial agonist at the TCR, boosting the proportion
of worn-out T cells that are positive for KLRG1, TIGIT,
and CDS. These worn-out T cells continue to exist but are
unable to carry out effector duties; as a result, it is doubtful
that they will help destroy further cells [49, 53, 54]. A rise
in circulating CD8 + central memory (CD8CM) T cells is
one shift in the T cell populations of clinical responders that
has been observed in other investigations [55]. However,
it is evident that individuals who have an active immune
response and have not yet advanced to stage 3 benefit from
treatment the most [49].

Preclinical studies

A low dosage of the CD3 monoclonal antibody (mAb) 145
2C11 restored self-tolerance to beta cell antigens (Ags) in
adult overtly diabetic non-obese diabetic (NOD) mice in one
of the earliest preclinical experiments. The entire and lasting
remission of diabetes was shown within 2 to 4 weeks of treat-
ment. Animals protected by CD3 Ab did not lose their auto-
reactive T cells. IFN-gamma production by activated spleen
cells was markedly reduced in treated mice for 5 to 7 weeks
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following treatment. One distinctive characteristic was that
the CD3 Ab-induced tolerance only developed as a result of
treating obviously diabetic NOD mice. Treatment of mice
with recently developed illness was the only method that
consistently produced protection (14-20 weeks old) [56]. In
a different experiment on animals, the causes of suppression
in anti-CD3-treated and untreated NOD mice were investi-
gated. In spontaneously diabetic NOD mice, a subpopulation
of foxP3(+) cells inside a CD4(+)CD25(low) lymphocyte
subset suppresses T cell immunity in a TGF-beta-dependent
manner, a functional characteristic of “adaptive” regulatory
T cells. It is possible that NOD mice produce these adaptive
Tregs in an effort to control ongoing autoimmunity because
this distinct Treg fraction is present in NOD mice but not in
normal mice. Importantly, anti-CD3 immunotherapy can pro-
duce these TGF-beta-dependent adaptive CD4(+)CD25(low)
T cells from peripheral CD4(+)CD25(-) T lymphocytes in
two different in vivo models, which is associated with the
recovery of self-tolerance [57]. You et al. conducted pre-
clinical study to find out the evidence that CD4(+) regula-
tory T cells control progression of autoimmune insulitis in
non-obese diabetic (NOD) mice. They studied the nature of
these regulatory T cells and their mode of action in diabetes-
prone NOD Rag(—/—) or severe combined immunodeficient
(SCID) mice harbouring a transgenic T cell receptor derived
from the diabetogenic T cell clone BDC2.5. It showed that
diabetes onset is prevented in such mice by infusion of poly-
clonal CD4(+) T cells expressing L-selectin (CD62L) but
not prevented or only marginally prevented by CD4(+)
CD25(+) T cells. Similarly, they found with a cotransfer
model that CD4(+)CD62L(+) T cells but not CD4(+)
CD25(+) T cells inhibited diabetes transfer into NOD SCID
recipients by transgenic NOD BDC2.5 SCID cells. Unex-
pectedly, cotransfer of transgenic NOD BDC2.5 SCID cells
and spleen cells from WT diabetic NOD mice did not induce
diabetes, whereas each individual population did so. Col-
lectively, these data confirm the central role of CD4(+)
CD62L(+) regulatory T cells in controlling disease onset
in a well-defined transgenic model of autoimmune diabetes
and suggest the intervention of homeostatic mechanisms as
part of their mode of action [58]. In another study, CD3-
specific antibodies’ unique capacity to restore self-tolerance
in autoimmunity was established. They induce long-term
remission of overt diabetes in non-obese diabetic (NOD)
mice and in human type I diabetes. In this study, treatment
with CD3 epsilon-specific antibodies induces transferable
T-cell-mediated tolerance involving CD4 + CD25 + cells.
However, these CD4 + CD25+T cells are distinct from nat-
urally occurring regulatory T cells that control physiologi-
cal autoreactivity. CD3-specific antibody treatment induced
remission in NOD Cd28 —/—mice that were devoid of such
regulatory cells. Remission of diabetes was abrogated by
coadministration of a neutralizing transforming growth factor
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(TGF)-beta-specific antibody. The central role of TGF-beta
was further suggested by its increased, long-lasting produc-
tion by CD4 + T cells from tolerant mice [59]. In autoimmune
diabetes, short course treatment with FcR-nonbinding (FNB)
anti-CD3 mAb in mice with recent onset of diabetes induces
long-term disease remission. Induction of tolerogenic regu-
latory T cells (Tregs) has been implicated to be one of the
mechanisms of action by FNB anti-CD3 mAb in these set-
tings. In this study, Penaranda et al. examined the effect of
FNB anti-CD3 mAb treatment on the homeostasis of naive,
effector, and regulatory T cells in vivo. Anti-CD3 treatment
induced a transient systemic rise in the percentage but not
absolute number of CD4(+)Foxp3(+) Tregs due to selective
depletion of CD4(+)Foxp3(—) conventional T cells. T cell
depletion induced by FNB anti-CD3 mAb was independent
of the proapoptotic proteins Fas, caspase-3, and Bim and
was not inhibited by overexpression of the anti-apoptotic
protein, Bcl-2. Tregs were not preferentially expanded, and
we found no evidence of conversion of conventional T cells
into Tregs, suggesting that the pre-existing Tregs are resist-
ant to anti-CD3-induced cell death [60]. Interleukin (IL)-17-
producing T helper cells (T(H)17) can drive antigen-specific
autoimmune diseases and are considered the main popula-
tion of pathogenic T cells driving experimental autoimmune
encephalomyelitis (EAE) in the mouse model for multiple
sclerosis developed by Esplugues et al. They reported that
pro-inflammatory T(H)17 cells can be redirected to and con-
trolled in the small intestine by using a model of tolerance
induced by CD3-specific antibody and a model of sepsis and
influenza A viral infection (HIN1). T(H)17-specific IL-17A
secretion induced expression of the chemokine CCL20 in the
small intestine, facilitating the migration of these cells specif-
ically to the small intestine via the CCR6/CCL20 axis. These
results identify mechanisms limiting T(H)17 cell pathogenic-
ity and implicate the gastrointestinal tract as a site for control
of T(H)17 cells. This study in mice, together with studies in
NOD mice, humanized mice, and patients provide evidence
for induction of regulatory T 34 cells with teplizumab [61].
Waldron-Lynch et al. used a humanized mouse reconstituted
with human hematopoietic stem cells to study the mecha-
nism of action of teplizumab, for the treatment of patients
with type 1 diabetes mellitus. In this model, human gut-tropic
CCR6(+) T cells exited the circulation and secondary lymph
organs and migrated to the small intestine. These cells then
produced interleukin-10 (IL-10), a regulatory cytokine, in
quantities that could be detected in the peripheral circula-
tion. Blocking T cell migration to the small intestine with
natalizumab, which prevents cellular adhesion by inhibiting
a(4) integrin binding, abolished the treatment effects of tepli-
zumab. Moreover, IL-10 expression by CD4(+)CD25(high)
CCRO6(+)FoxP3 cells returning to the peripheral circulation
was increased in patients with type 1 diabetes treated with
teplizumab [62].
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Clinical studies

In one of the first trial to show improvement in metabolic
responses and delay of diabetes with immune therapy, Sims
et al. performed a randomized controlled trial. They enrolled
non-diabetic relatives at high-risk for TIDM to see the effect
of a single 14-day course of teplizumab. In an extended fol-
low-up (923-day median) of a previous report of teplizumab
treatment, the median times to diagnosis were 59.6 and
27.1 months for teplizumab and placebo-treated participants,
respectively (HR=0.457, P=0.01). Fifty percent of tepli-
zumab-treated but only 22% of the placebo-treated remained
diabetes free. Teplizumab treatment improved beta cell func-
tion, reflected by average on-study C-peptide AUC (1.94 vs.
1.72 pmol/mL; P=0.006). Drug treatment reversed a decline
in insulin secretion prior to enrolment followed by stabiliza-
tion of the declining C-peptide AUC seen with placebo treat-
ment. The teplizumab treatment was associated with increase
in partially exhausted memory KLRG1 +TIGIT+CD8+T
cells (r=0.44; P=0.014) that showed reduced secretion of
IFNy and TNFa. A single course of teplizumab had lasting
effects on delay of T1D diagnosis and improved beta cell
function in high-risk individuals. Changes in CD8 +T cell
subsets indicate that partially exhausted effector cells are
associated with clinical response [47].

Herold et al. conducted a phase 2, randomized, placebo-
controlled, double-blind trial on teplizumab. They concluded
that drug delayed the progression to clinical type 1 diabe-
tes in high-risk participants. They also included relatives
of patients with type 1 diabetes who did not have diabetes
but were at high risk for development of clinical disease.
Patients were randomly assigned to a single 14-day course
of teplizumab or placebo. The progression to clinical type
1 diabetes was diagnosed by oral glucose-tolerance tests
(OGTT) performed at 6-month intervals. The median time
to the diagnosis of type 1 diabetes was 48.4 months in the
teplizumab group and 24.4 months in the placebo group. The
disease was diagnosed in 19 (43%) of the participants who
received teplizumab and in 23 (72%) of those who received
placebo. The hazard ratio for the diagnosis of type 1 dia-
betes (teplizumab vs. placebo) was 0.41 (95% confidence
interval, 0.22 to 0.78; P=0.006 by adjusted Cox propor-
tional hazards model) [53]. Nourelden et al. conducted a
metanalysis with the aim to assess the safety and efficacy
of teplizumab in TIDM patients. Eight randomized clini-
cal trials with 866 patients were selected. Teplizumab was
associated with lower insulin use than placebo at 6 months
(P<0.001), 12 months (P <0.001), 18 months (P <0.001),
and 24 months (P =0.003). The area under the curve of
C-peptide was significantly increased in the teplizumab
group at 12 months (P=0.03), 18 months (P=0.03), and
24 months (P=0.03). No significant effect of teplizumab on

HbAIc levels was observed at any time point. Teplizumab
was found to be associated with some side effects such as
lymphopenia, skin, and subcutaneous tissue disorders [63].
In another open-label, randomized, controlled clinical trial,
the immune therapies in new-onset type 1 diabetes (T1DM)
have shown success. The main aim was to determine whether
two courses of teplizumab reduce the decline in C-peptide
levels in patients with TIDM, 2 years after disease onset. In
the intent to treat analysis of the primary end point, patients
treated with teplizumab had a reduced decline in C-peptide
at 2 years when compared to control (P =0.002). Thus, it
was concluded that teplizumab treatment preserves insulin
production and reduces the use of exogenous insulin in some
patients with new-onset T1DM [64]. In one of the metanaly-
sis to review the pharmacology, pharmacokinetics, safety,
and efficacy of teplizumab, relevant studies from clinical trial
registry, MEDLINE, International Pharmaceutical Abstracts,
ClinicalTrials.gov, American Diabetes Association scientific
posters, and Google Scholar (1966—-May 2012) were included
in this meta-analysis. While clinical data were limited, both
phase 2 and phase 3 studies have demonstrated preserved
C-peptide response as a measure of insulin production,
decreased exogenous insulin use, and improved glycaemic
control following a 12- to 14-day teplizumab infusion in
patients diagnosed with T1DM within the previous 6 weeks.
However, 1 phase 3 trial failed to find the same benefits in
those diagnosed with T1DM within the previous 12 weeks
when a lower cumulative teplizumab dose was used. Initial
studies indicated that teplizumab is well tolerated, with a self-
limiting rash as the most commonly reported adverse effect
[65]. Protégé trial was a phase 3, randomized, double-blind,
parallel, placebo-controlled study. In this, teplizumab was
administered via intravenous route, daily for 14 days at base-
line and again after 26 weeks, in new-onset TIDM. A 14-day
treatment reduced the loss of C-peptide mean area under the
curve (AUC), at 2 years versus placebo. Exogenous insulin
needs were reduced as compared to placebo. Although anti-
drug antibodies developed in some patients, but there was
no apparent change in drug efficacy. No new safety or toler-
ability issues were observed over 2 years [45].

One of the only studies that were done for cost-effectiveness
since the potentially high price may pose challenges for cover-
age and reimbursement for payers and policymakers. Mittal
et al. used Markov microsimulation modelling, to compare the
cost effectiveness of five options for choosing target individu-
als. The five options were all at-risk individuals, individuals
without human leukocyte antigen (HLA)-DR3 or with HLA-
DR4 allele, individuals without HLLA-DR3 and with HLA-DR4
allele, individuals with anti-zinc transporter 8 (ZnT8) antibody
negative, and no provision at all at different possible prices
of teplizumab. Quality-adjusted life years were used to quan-
tify effectiveness. Costs were calculated from the viewpoint
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Result

Sr no. Authors/year of publications Type of study

Table 1 Summary of important clinical trials
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Teplizumab therapy reduced C-peptide loss 2 years after diagnosis using a

Phase I1I, Randomized, double-blind, parallel, placebo-controlled

Hagopian et al. 2013 [45]

1

tolerable dose and exogenous insulin needs was reduced versus placebo

Randomized controlled trial of nondiabetic relatives at high risk for type 1 Treatment with teplizumab enhances beta cell activity in non-diabetic

Sims et al. (2021) [47]

relatives who are at high risk for developing T1D

diabetes (T1D)
Systematic review and meta-analysis of randomized clinical trials

In individuals with type 1 diabetes, teplizumab is linked to lower insulin use

Nourelden et al. (2021) [63]

and a larger AUC of C-peptide, although it has no appreciable impact on
Hblc levels. Teplizumab has also demonstrated some negative effects

Teplizumab prevented high-risk subjects from developing clinical type 1

Phase II, Randomized, placebo-controlled, double-blind trial

Herold et al. (2013) [64]

4

diabetes

In some patients with newly diagnosed T1DM, teplizumab medication

Randomized, open-label study, multicentred

Herold et al. (2013) [64]

retains insulin production while lowering the need for exogenous insulin

Teplizumab is a human monoclonal anti-CD3 antibody that shows promise

Systematic review containing data of 4 randomized, placebo-controlled

Skelley et al. (2012) [65]

6

for treating T1DM patients

clinical trials

Teplizumab cost, patient genetics, and antibody properties all affect how

Mital and Nguyen (2020) [66] Comparison of the cost effectiveness of five options for choosing target

7

cost-effectively teplizumab may be administered to target individuals

individuals by using Markov microsimulation modelling

of the health system. It was found to be cost-effective to treat
only individuals without HLA-DR3 or with HLA-DR4 alleles.
Thus, cost-effective provision of teplizumab to target individu-
als depends on the price of teplizumab and genetic and anti-
body characteristics of treated individuals [66]. Some important
clinical trials are summarized in Table 1.

Conclusion

A 14-day infusion of the teplizumab, anti-CD3 immuno-
therapy, prevents T cells’ attack of the insulin-producing
cells of the pancreas. Drug has been found to be effective in
preclinical and clinical studies. It was shown to improve the
metabolic responses and delay the onset of diabetes Adverse
events due to teplizumab reported so far mild and of limited
duration. Evidences from metanalysis and other RCT show
that teplizumab treatment preserves insulin production and
reduces the use of exogenous insulin in some patients with
new-onset T1DM.

It is necessary to do more research to benefit from the
knowledge gained from these initial studies.
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