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ABSTRACT

Introduction. Partial clinical remission (the “honeymoon” phase) in type 1 diabetes (T1D) is characterized by
transient recovery of pancreatic B-cell function and a temporary reduction in exogenous insulin requirements
following the alleviation of glucotoxicity.

Aim. To synthesize current scientific evidence regarding the clinical significance, diagnostic criteria, and predictive
factors of partial clinical remission in T1D.

Materials and methods. A narrative review of cohort studies, systematic reviews, and con-sensus guidelines on
patients with newly diagnosed T1D was conducted using the PubMed and Google Scholar databases.

Results. The literature review indicates that the incidence of partial clinical remission ranges from 35% to 70%,
with a typical duration of 3-12 months. Across the evaluated sources, the IDAA1lc index (<9) is highlighted as
the current standardized surrogate marker of preserved stimulated C-peptide secretion (>300 pmol/L). Analysis
of published data indicates that older age at T1D onset, absence of severe diabetic ketoacidosis (DKA), and higher
baseline C-peptide levels are favorable predictors of partial remission. Preserved residual B-cell function facilitates
glycemic control and may reduce the risk of severe hypoglycemia.

Conclusions. The remission phase represents an important therapeutic window in the clinical course of T1D.
Intensive insulin therapy helps optimize glycemic control while reducing met-abolic stress on residual p-cells,
whereas disease-modifying immunotherapies aimed at pre-serving or prolonging remission remain under active
clinical investigation.
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INTRODUCTION

The “honeymoon” phenomenon, or the phase
of partial clinical remission in type 1 diabetes
mellitus (T1D), is a well-recognized clinical stage
characterized by temporary improvement in glycemic
control associated with preserved p-cell function [1,
3]. The clinical relevance of this period stems from
its heterogeneity: the duration of remission may
range from several months to several years [6, 7], and
“approximately 80% of children and adolescents with
T1D require a significant reduction in insulin dosage
during this phase” [4].

Scientific interest in this phase focuses on
immunometabolic mechanisms, as “precise control
of blood glucose levels within a healthy range delays
the harmful consequences arising from autoimmune
mechanisms in the pancreatic islets” [7]. It has been
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demonstrated that “young age and severe disease
course (DKA) at the time of treatment initiation
are associated with reduced function of residual
B-cells” [2], and that the likelihood of a prolonged
“honeymoon period” in a “very young girl with severe
decompensation is significantly lower compared with
an adolescent with moderate hyperglycemia” [1].

A crucial feature of this phase is the preservation
of the B-cell response to both oral glucose and other
secretagogues, albeit at a subnormal level [3]. This
observation challenges the traditional view of T1D as
a condition characterized by complete and irreversible
insulin dependence from the time of diagnosis, as
the disease may include a distinct phase of residual
endogenous insulin secretion [3, 8].

“The ultimate goal of therapy is to promote
islet cell growth and to use pharmacological inter-
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vention during this period to slow or halt the
ongoing destruction of the remaining p-cells” [1,
2, 6]. Therefore, the development of strategies that
allow for “effective glucose control to improve the
mass, function, and markers of maturity of islet
B-cells” [7] remains an important priority in modern
endocrinology [4, 6].

AIM

The objective of this study is to analyze the factors
influencing the onset and duration of the partial
clinical remission phase in patients with type 1
diabetes based on a review of the current literature,
and to assess the functional reserve of pancreatic
B-cells at disease onset.

MATERIALS AND METHODS

Core publications examining {-cell functional
reserve and the “hon-eymoon” phenomenon were
identified through a literature search of the PubMed
bibliographic database. To broaden the scope of the
search, Google Scholar was also used, along with a
targeted review of relevant full-text publications
available through the Wiley platform. The review
focused on published evidence concerning patients
with newly diagnosed type 1 diabe-tes (T1D) during
the phase of partial clinical remission [2, 6].

Across the reviewed studies, the main clinical and
laboratory parameters assessed at hospital admission
included the duration of symptoms before diagnosis
(particularly <6 months), the presence of diabetic
ketoacidosis (DKA), baseline blood glucose levels,
and blood pH [1, 2]. Residual -cell secretory capacity
was assessed using C-peptide concentrations and re-
sponses to intravenous glucose administration [3, 9].

Assessment of P-cell functional reserve and
residual responses to various secretagogues in the
included studies involved diagnostic stimulation
proto-cols, including oral and intravenous glucose
tolerance tests (OGTT and IVGTT), glibenclamide
tests, mixed-meal tolerance tests (MMTT), and
insu-lin tolerance tests (ITT), with assessment of
corresponding insulin, C-peptide, and glucagon
responses [3, 10]. Particular emphasis was placed on
age-related determinants, including comparisons of
remission rates between children older than 5 years
and younger cohorts (3-5 years), with the re-viewed
studies indicating higher odds of entering remission
among children older than 5 years. The reviewed
literature also evaluated the relationship between
acid-base status, particularly blood pH at diagnosis,
and the dura-tion of partial remission [2], with lower
blood pH at admission consistently associated with a
shorter duration of partial remission.

All statistical analyses, including assessments of
associations and statistical significance (p<0.001), were
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performed by the authors of the original prima-ry
studies [2, 7, 9]. Based on these findings, the original
studies concluded that severe presentation with diabetic
ketoacidosis and lower blood pH were associated with
a lower probability of entering remission or a shorter
dura-tion of remission. The reviewed literature also
addressed immunometabolic mechanisms, particular-
ly the potential influence of glucose metabolism on
immune cell profiles within pancreatic islets [7, 9].

All statistical evaluations in the primary
publications, including variance and correlation
analyses with established significancelevels (p<0.001),
were conducted by the primary authors when
comparing age cohorts and homeo-static markers
[2]. Overall, the systematization of information
aimed to ana-lyze immunometabolic factors capable
of influencing the duration of the par-tial remission
phase [7].

RESULTS

Definition and Criteria of Partial Remission

Analysis and systematization of published scientific
evidence indicate that partial clinical remission,
known as the “honeymoon” phase, is a transient
period in the natural history of type 1 diabetes [I,
3]. Following the initia-tion of insulin therapy, this
stage is characterized by a temporary reduction in
exogenous insulin requirements owing to partially
preserved secretory activity of the residual pancreatic
B-cell mass [1, 3].

Synthesis of the available literature allows for
a clear distinction between historical definitions
and contemporary standardized diagnostic criteria
[12]. For a long time, the primary criterion for
defining remission was a re-duction in daily insulin
requirements to below 0.5 IU/kg/day accompanied by
satisfactory glycemic control (HbAlc 6.0-7.0%) [2].
However, analysis of clinical studies has highlighted
the limitations of these earlier criteria: reli-ance
solely on insulin dose and HbAlc is influenced
by individual insulin sensitivity, dietary patterns,
and physical activity levels and therefore may not
accurately reflect the true functional reserve of the
pancreatic islets [12].

According to contemporary publications, the
international standard for as-sessing partial remission
is the IDAAlc (insulin-dose-adjusted HbAlc) in-
dex, calculated as the sum of HbAlc (%) and four
times the daily insulin dose per kilogram of body
weight [12]. An IDAAlc <9 is widely employed in
the evaluated studies as a reliable surrogate marker
of preserved stimulat-ed C-peptide secretion
(specifically during standardized mixed-meal toler-
ance testing), providing an objective assessment of
functional B-cell status [12].
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Remission Frequency and Duration

Analysis of published scientific literature indicates
that partial remission rates range broadly from 50% to
75%, with an average duration typically spanning 3 to
12 months [2, 7]. Literature systematization demon-
strates that this wide variance does not represent a
single uniform finding, but ra-ther reflects inter-study
heterogeneity [7]. Remission duration and frequency
are significantly influenced by cohort age composition,
specific remission criteria (classic metrics vs.
IDAAIc), ethnic and population traits, initial in-
sulin management protocols, and overall study
design [7]. Furthermore, across multiple documented
observations, a pronounced temporary de-crease in
exogenous insulin requirements is observed in the
majority of chil-dren and adolescents during the initial
months following clinical onset [2, 4].

Age-Related Predictors

According to numerous published studies, age at
T1D onset represents one of the most consistently
verified prognostic factors [2, 7]. In patients older
than 5 years and adolescents, partial remission occurs
more frequently and persists longer than in younger
children (under 5 years of age). This is at-tributed
to a larger initial B -cell mass and a less aggressive
autoimmune de-struction trajectory at an older age
(2, 8].

Impact of Diabetic Ketoacidosis and pH

Based on the analyzed scientific literature, the
severity of metabolic derangement at initial diagnosis
represents an important prognostic determinant of
the course of partial clinical remission [2, 6]. The
reviewed studies indicate that diabetic ketoacidosis
(DKA) and marked reductions in blood pH at
admission are associated with a lower likelihood
of partial remission and a shorter duration of the
remission phase [2, 6].

The authors of the reviewed studies attribute
this association to a cascade of pathophysiological
disturbances triggered by DKA, including severe
glucotoxicity, lipotoxicity, and profound electrolyte
imbalances [8]. These metabolic disturbances may
contribute to functional impairment and suppression
of residual B-cell function, potentially accelerating the
decline in residual -cell mass before the initiation of
insulin therapy [2, 8].

The available evidence indicates that the likelihood
and duration of partial clinical remission are
determined by a complex combination of clinical,
laboratory, and demographic factors. Among the
factors most consistently identified across the
reviewed studies are age at disease onset, the absence
of severe DKA and pronounced acidosis at hospital
admission, and higher baseline C-peptide levels.
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DISCUSSION

Findings from the literature analysis confirm that
the partial clinical remission phase (the “honeymoon”
period) represents an important stage in the natural
course of type 1 diabetes (T1D) [4, 6]. Following
the initiation of insulin therapy, this period is
characterized by a temporary reduction in exogenous
insulin requirements while glycemic control is
maintained [1, 5]. This phenomenon is primarily
associated with partial recovery of secretory activity
in the residual pancreatic PB-cell mass following
alleviation of glucotoxicity and lipotoxicity after
treatment initiation [3, 8].

At the same time, partial remission does not
indicate cessation or reversal of the underlying
autoimmune process [2, 8]. Progressive loss of B-cell
mass may continue; however, temporary reduction
of metabolic stress on residual B-cells allows partial
compensation for insulin deficiency [8, 11]. In
clinical practice, this period represents an important
window for reinforcing diabetes self-management
and optimizing individualized therapeutic regimens
(4, 6].

Across the analyzed studies, the occurrence and
duration of the “honeymoon” phase demonstrated
considerable interindividual variability [4, 7]. Among
the most consistently identified determinants of
the remission trajectory are age at clinical onset,
baseline C-peptide levels, and the degree of metabolic
derangement at diagnosis [2, 5, 7]. The presence of
diabetic ketoacidosis (DKA) and severe acidosis at
admission is associated with greater impairment
of pancreatic (-cell function and lower rates of
remission or a shorter remission duration [2, 11].
Additional factors potentially associated with the
remission trajectory include symptom duration
before diagnosis, baseline glycated hemoglobin
(HbA1c) levels, and body mass index [7].

Preservation of residual p-cell functional capacity
during remission has important clinical implications
[7, 9]. Endogenous C-peptide secretion facilitates
achievement of glycemic targets, may reduce glycemic
variability, and is associated with a lower risk of severe
hypoglycemic events [5, 9].

For the assessment of partial remission in
contemporary clinical research, standardized
parameters, particularly the IDAAlc index and
C-peptide measurements, are recommended,
enabling objective assessment of residual pancreatic
B-cell function and supporting individualized
adjustment of insulin therapy [4, 12].

CONCLUSION

According to the analysis of the scientific literature,
partial clinical remis-sion in type 1 diabetes is the
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result of temporary functional recovery of sur-  HbAlc, the IDAAlc < 9 index is recognized as the
viving B-cells following the relief of glucotoxicity and ~ modern standard for verification in research, serving
lipotoxicity upon the initiation of insulin therapy.  as a reliable surrogate marker of preserved stimulated
Alongside classical criteria of daily insulin dose and  C-peptide secretion.
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YACTKOBA KJTIHIYHA PEMICIA NMPU LYKPOBOMY AIABETI 1 TUMY:
®OYHKUIOHAJIbHUA PE3EPB B-KJ1ITUH,
& NPEAUKTOPU TA KJIIHIYHE 3HAYEHHA (HAPATUBHUN Ornan)

HapuHa M. binoyc
HauioHanbHuin megmunuii yHisepcuteT iMmeHi 0. 0. BoroMonbusg, M. Kuis, YkpaiHa

PE3HOME

MeTa. Y3araqpHUTI Cy4YacHI HayKoBi faHi IJOfO KIiHIYHOrO 3Ha4eHHA ¢asy 4acTKOBOI KIIiHIYHOI pemicii («me-
JOBOTO Mics1si») Ipu LykpoBomy piabeti 1 tumy (LI11), kpurepiis i Bepudikariii, mporHocTu4yHux ¢axTopis Ta
36epesxeHHs PyHKIIIOHATBHOTO pe3epBy P-KIiTHH MifIITyHKOBOI 3271031,

MaTepianu Ta MeToau. IIpemMeToM OITIARY CTaMM pe3yabTaTy MPOCHEKTUBHNX KOTOPTHUX HOCII/IKEeHb, CUCTeMa-
TUYHUX OIVIAJIB Ta M>KHapOIHMX KOHCEHCYCHMX PeKOMEHIAILil 11010 MalieHTiB i3 Bepiue giarHocropanum 111,
ony6rikoBaHi B 6asax gaHux PubMed ta Google Scholar. ITpoBenieHo aHani3 KacuYHMX AiaTHOCTUYHUX MIAXOMIB i
craHpapTusoBaHoro ingexcy IDAAlc, poni enporenHoro C-nentuay ta KiaiHiko-mabopaTopuux ¢paxkTopis, I0B’s-
3aHUX i3 mepebirom pemicii.

PesynbTaTi. 3a faHMMM TpOaHali30BaHNUX JKepel, YaCTKOBA PEMICis CITOCTepiraeTbcsA B y3araJlbHEeHOMY Jiala3oHi
Bif 35% 10 70% malieHTiB, i3 TUIIOBO TPUBAJIICTIO Bij KI/IbKOX MiCAILIB IO OJHOTO POKY, 1110 CYTTEBO 3a7IEXXUTD Bif
BiKy, IOIY/IALIl Ta BUKOPUCTAHOTO KpuUTepito Bepudikanii. 3acTocyBaHHs cTaHAapTU30BaHOro iHmexcy IDAAlc
(<9) mosBorsie oriHoBaTy 36epexxeHHs (QYHKI[ioHaMbHOI cekpeliii B-kmituH. [lo MiATBepPKEeHNX CIPUATINBUX
IPOTHOCTUYHUX (aKTOpPiB Iepebiry peMicii Haje)XxaTb CTapLINii Bik HA MOMEHT MaHidecTanii, BifcyTHICTb TSXKO-
ro AiabeTMYHOro KeTOoal03y Ta BUPa>KeHOr0 allMi03y IIpy roCIiTanisanii, a Tako)k BUIIMIT IOYATKOBUII piBeHb
CTUMY/IbOBaHOTO C-TenTUAY. 30epe>KeHH 3a/IUIIKOBOI eHIOI€HHOI CeKpellii IHCY/IiHy aCOLiI0eThCs 3 KpalliuM IJIi-
KeMiYHMM KOHTPOJIeM, 3MeHIIIeHHAM BapiabenbHOCT] ITikeMil Ta 3HVDKEHHAM YaCTOTY TSDKKUX TilOI/IiKeMil.
BucHoBku. ®a3a qacTkoBOI KIiHIYHOI peMicii € BaxxnmuBuM nepiofom mepe6iry LIJI1, Axuit Mo>ke pOSIIIARATUCS SIK
HOTEHIIilIHe TepalleBTIYHE BiKHO /LA 30epeXXKeHHs 3a/IMIIKOBOrO Ny/y B-KIiTHH. [locATHeHHS cTabiMbHOTO ITiKe-
MiYHOTO KOHTPOJIIO 3a JOTIOMOT 00 CY4aCHUX PEXXMMIB iHCY/IiHOTepanii clipusA€e 3MEHIIEHHIO IMTIOKOTOKCMYHOCTI Ta
onTUMi3alii BeleHHA MALIiEHTIB, TOMli K METOIM €KCIIEPMMEHTANIbHOI iIMyHOTepallii Hapasi 3a/IMIIAalThCA IpefMe-
TOM KJTiHIYHUX JTOCTTi/I>)KEHb.

Kntouosi cnoBa: C-nentua, giabeTMIHMIT KETOALMIO3, TTIIKEMIYHIIT KOHTPOIb, LIYKpOBMIA miaber 1 THUILY, iHCY/TiH-
CEKpeTYIoUi KIIITVHNI
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