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‘Title: Maintenance of insulin secretion capacity and reduction of GAD

autoantibody titer in a patient with LADA: A case report*

Running title: Treatment of LADA with metformin

Keywords:_ glutamic acid decarboxylase autoantibody, insulin secretion capacity, latent

autoimmune diabetes of adults, metformin

Highlights:

e LADA patients with high GAD antibody titers typically require insulin treatment

e A patient with high GAD antibody titer and intact insulin secretion refused insulin

o Metformin reduced antibody titer and maintained 5-year insulin secretion capacity

1Abbreviations

CPR, connecting peptide immunoreactivity; GAD, glutamic acid decarboxylase; GADADb, anti-
GAD antibodies; IA-2Ab, insulinoma-associated antigen-2 antibody; IAA, insulin autoantibody;
LADA, latent autoimmune diabetes of adults; SU, sulfonylurea; TgAb, thyroglobulin antibody:
TPOADb, thyroxine peroxidase antibody; TPOADb, thyroxine peroxidase antibody: TZD.
thiazolidinedione

Commented [A1]: Dear author, I have carefully read your
manuscript on the use of metformin for treating a LADA
patient with high GADAD but an intact insulin secretion
capacity. Overall, it was clear and logically structured. I
have made changes to improve language, structure, and
submission readiness. I have also provided suggestions to
strengthen the presentation of your research and improve
logical flow. I hope you will find this useful.
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Th%We report the case is-of a 52-52-years-year-old man-—He- who was first diagnosed with diabetes

mellitus with-based on HbAlc 7.9% (65.2_mm01/m01j—by—a—meééeai—%eammaﬁen—fer—th%ﬂ-rs{—mﬂe
%3—2-994[. His insulin seeretory-secretion capacity-ef-insulin was maintained-intact (fasting serum

connecting-peptide immunoreactivityE-peptide-(CPR) 2.5 ng/ml), but the-islet--autoantibody tests

revealed against-shewedhigh glutamic acid decarboxylase (GAD)--autoantibody titers was-high

(23.9_ U/ml). }Fh%HLA]—hapletyp&wa& testing revealed a combination of susceptible haplotype

(DRB1*0405/DQB1*0401) and protective hapletype-(DRB1*0803/ DQB1*0601) haplotypes. We

started-initiated etformin\ therapy beecause-we-obtained no-agreementforas he refused insulin
therapy. After metformin-administration Thereafter, we-ebservedredueinghis GAD--autoantibody
from-high-titer toJowtiter-titer decreased to ¢1.7_U/ml)-. and-hHis insulin seeretery-secretion
capacity-ef-insulin was maintained for five-5 years. When insulin seeretery-secretion capacity ef

insulin-is maintained-intact in patients with latent autoimmune diabetes of adults (EABDA)<ase

withwho have high GAD--autoantibody titers, itis-pessibly-suggested-that-treatmentby-metformin

administration-istreatment may be effective.

{Introduction}
ILatent autoimmune diabetes of adults (LADA)] is the-a condition in which ease-thatislet-related

auteantibedy—autoantibodies beecomes—prolonged—peositiveare present for a prolonged period,

similar to type 1 diabetes, and-but in which the insulin secretion capacity is intact seeretery

capacity-of insulinis-maintained like-type—2-diabetes-mellitus-at the time of onset—, butThist |

capacity redueesfordecreases over a period of several months to years, and-finally progressing to

Commented [A2]: It is unusual to start an abstract of a
case report with a case presentation without presenting
some rationale for the report. I suggest that you include a
sentence here to lay the background for this report before
presenting the case, in the line of the information you
present in the Introduction: "The effect of oral anti-diabetes
agents for treatment of patients with latent autoimmune
diabetes of adults who have high glutamic acid
decarboxylase autoantibody titers but intact insulin
secretion capacity has not been established to date."

:

Commented [A3]: In the abstract, this information is not
relevant, as this is the only date given.

|

|

Commented [A4]: Please check if the target journal allows
use of this abbreviation without definition.

|

Commented [A5]: I notice that, in the text, you
preferentially use the term "BG." I suggest that you use
consistent terminology throughout the paper.

Commented [A6]: Define non-standard abbreviations at
the first instance of the term in each part of the manuscript
that should be able to stand alone, such as the abstract,
main text, and each figure legend and table, unless
otherwise directed by the journal.

Commented [A7]: Do you perhaps rather mean type 1
diabetes mellitus, which is associated with islet-related
autoantibodies, whereas type 2 is not typically associated
with such antibodies?

Commented [A8]: Descriptive phrases should be kept close
to the terms they are describing. Here, I assume that you
are referring to the similarity between LADA and diabetes
in terms of the presence of islet-related autoantibodies, and
have moved it accordingly.

Commented [A9]: When sentences are overlong, they
become difficult to read. Rather split long sentences (more
than about 50 words) where the topic shifts to improve
readability.
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a state of %nsul—iﬁ—insulin-dependence.\

TFhe-mMeasurement of ef the-anti-GAD--antibedy-antibodies (GADAD) is mest-useful

i-_Lor LADA diagnosis-ofdiscase—. snd-itisknown-to-progress-betrecls-destruetion-and-dead-to
insulin-dependence—eastHy—when-GADAD showshigh-titers (more—than-exceeding ‘10_Ule) _are

indicative of beta-cell destruction, which is readily followed by insulin-denendenc&.l)‘ We-In the

Tokyo study, we have-been-reported that insulin administration inhibited progression to insulin-

dependence better than did sulfonylurea (SU) therapy in LADA cases with high GADAD titers

phrased. Please do check if my edit conveys your intended
meaning accurately.

Commented [A10]: This was somewhat awkwardly ‘

Commented [A11]: Insert a space between the number
symbol and the unit of measurement.

Commented [A12]: When a noun (cell) is used as an
adjective to describe another noun (destruction), use the
adjectival noun in the singular (cell) rather than plural
(cells ) form.

given in the style required by the target journal.

(more-thanexceeding 10 U/ml)-and- but with intact maintained-insulin secretion_capacity;insalin

therapy-in-Tokyo-study.? However, the effect of using other oral anti-diabetes agents for treatment

therapy-olotheroralanti-diabetes-agentsforol FADA-with-hich GADPAb-tierssuch patients -in-the
stage-of insulin-independenee-has not been is-netestablished now-to date.
We present our experieneed-experience of a LADA case with high GADAD titers that

who refused insulin therapy and was

treated effectively by—with biguanide{(B&)
(]Me%fefm-iﬂmetformin\ (biguanide) only, during—for five-5 years-because-it-is-no-agreement-with

insthin-therapy. TWith this treatment, this-ease-ise patient’s-maintained insulin seeretery-secretion

capacity was maintained ef-insulin—for five-5 years; and redueed-his GADAD titers decreased
markedlytelow-titers by BG-administration. Forthefirst time,wThis case highlights theereported
this—ease—beeause—it-—showed value of BG-metformin therapy in-for LADA ease-patients with

maintained-intact insulin secretion capacity.

{Case report}
A 52-52-years-year-old man was diagnosed with diabetes mellitus, with-based on HbAlc 7.9%

(65.2_mmol/mol), by—during a company-based medical checkupmedical-examination—in—his

Commented [A14]: In US English, the "ph" diphtong is not

{Commented [A13]: Please do check that the citations are }
{used for the "f" sound. J

Commented [A15]: As this is the generic drug name,
rather than the drug brand name (which would be a proper
noun), it should not be written with an upper-case first
letter.
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company-_en-in September; 2004. He visited }sai%&marSaitama seetal-Social insuranee-Insurance

hespital-Hospital }te—for treat—diabetes mellitus treatment.[ Hodsnotheon—peited—om—et
hHyperglycemia and glucose intolerance abnermalitywere not identified. He was—sufferedfrom

had a history of duodenal ulcer and acute hepatitis A in-at the age of 21 years-old. Questioning
revealed-that-hisHis parents have-had type 2 diabetes mellitus. He is-#ohad no histery-efsmoking

history, and-but reported drinking beer (500 ml every-daydaily).

A-physieal-examinationrevealed-asfollows-His height was 164.4 cm;-and-his, weight
was 71.0 kg (Max-maximum: 74.0 kg at age 50 years-eld)-—His, body mass index (BMBb-was 26.3
kg/m?—His, blood pressure was 126/64_ mmHg, and his-pulse was 72_beats/min. H&M
examination yielded showed-no abrermalremarkable ﬁndings—'}ﬂ—physieaﬂl—aeam'}ﬂaﬁeﬂ.l

A-lLaboratory examinatien-tests revealed-as-folows-—His fasting blood sugar (EPG)
wasof 8.9 mmol/l;and and HbAlc was-of 7.8% (64.2 mmol/mol) at first-the initial examination.
His insulin seeretery-secretion capacity efinsulin-was maintained-intact (Fasting-fasting blood
connecting peptide immunoreactivity [CPR]JEPR 2.5 ng/ml). His-fat-metabelismwashighlevels

of His total cholesterol4F€) (261 mg/dl) and triglyceride (TG) (185 mg/dl) levels were high. His

ilslet-related autoantibody tests showed high GADAD titers (23.9_U/ml), but insulinoma-
associated antigen-2 antibody (IA-2Ab), insulin autoantibody (IAA), and zinc transporter 8
antibody{—éZﬂ—'PSAb}\ were-negative bothtests were negative. HistThyroid-related autoantibody tests
shewed-were positive for thyroxine peroxidase antibody (TPOAb) (>.50.0 U/ml), and-but negative
for thyroglobulin antibody (TgAb). His-HLA was-testing revealed a combination of susceptible
haplotype—(DRB1*0405/DQB1*0401) and protective—haplotype (DRB1*0803/DQBI1*0601)

haplotypes. His—He had no diabetie—diabetes-associated complications, such as retinopathy,

nephropath}}d and neuropathy-were-netshows.

Commented [A16]: As this is a proper noun (the name of
an institution), each word should start with an upper-case
letter.

Commented [A17]: This sentence was somewhat unclear.
Please check if my edit conveys your intended meaning
accurately, and get back to me with an explanation if
necessary, so that I can help you to phrase your meaning
accurately but clearly.

Commented [A18]: I suggest that you move this sentence
to the start of this paragraph to improve flow.

|

Commented [A19]: Do not abbreviate terms that are not
used repeatedly in the text.

|

|

Commented [A20]: Do not abbreviate terms that are not
used repeatedly in the text.

|

Commented [A21]: Insert a serial comma before the
conjunction (and) that precedes the last item in a list
(neuropathy).
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His clinical course-wa is shown in Figure 1. At the initial examination, we We-ebserved
with-nedid not prescribe medication, but-and-suide him-in advised calorie restriction (1600 kcal
per dayb—at—ﬁfst—examm&&eﬂ;; butitshewed-elevation-efHowever, his HbAlc value was elevatedL

We recommend him-for-insulin therapy, beeause-it-was-the-ease-withgiven that his -hish-GADADb

titer was high s-(23.9 U/ml), butitis-ebtained-no-agreementbut he refused. lS&Consequentlv,

started-prescribed BG-(metformin (500 mg/day) therapy-frem-in May; 2005. His glycemic control

w¢e

‘improved the-firsthalfefto 7%-n-HbA 1 ¢ 7%; and his insulin seeretory-secretion capacity efinsulin

was matntaining-maintained (fasting blood CPR: about 2 ng/ml-n-fasting-CPR) during the five-5

years after—following BG—metformin administrationinitiation. Furthermore,

his GADAD titers

deterioratedremarkablyreduced markedly and were maintained #+-at low titers—afterwardlevels.

FH-I'S—N_oéiabeﬁediabetes—related complications%a&%%m%%%pm%q%%pm
were-not-shown-during | developed over these five-5 years.

{Discussion}

We here reported the-a LADA case with high GADAD titers at onset that-who was treated with -BG
{metfor—min.}therapy;not-with- rather than with insulin,-therapy for five-5 years. In-thisease;tThe

patient’s glycemic control was stable-with-the-first-half-of, with HbA l¢c -7%-in-HbAleand-the-,

and his insulin secretionseeretory capacity-ef-insulin was maintain—ed during—fiveover the -5-

yearsyear period. Furthermore,—the his GADAD titers decreased to—low—titers—at—an—early

stagemarkedly soon after starting BG-metformin administration.

High GADAD titers (mere-than-exceeding 10 U/ml)-)?; and pesitive-positivity for in
several islet-associated auteantibody- (GADAb-, IA-2Ab- TAA)>; pesitiveinand thyroid-related
auteantibody—(TgAb—, TPOAb)-? autoantibodies are-suggested—aindicate as high-_risk ereup

progressing-of disease progression, with decreased ef-the-insulin seeretery-secretion capacity, ef

|

Commented [A22]: Please indicate the time-period for
such restriction.

Commented [A23]: Please indicated whether you are
referring to the initial examination, or whether you mean
that his HbAlc levels remained high over a particular
observation period.

Commented [A24]: Scientific writing tends to be formal.
Rather use the more formal "consequently" or "thus" than
the informal "so".

Commented [A25]: It is not clear what you mean here. Do
you mean that his HbAlc levels improved to 7% during the
first half-year? Please clarify this or get back to me with an
explanation so that I can help you to phrase this more
clearly.

Commented [A26]: I suggest that you also mention
whether the TPOAD title was in any way affected by this
treatment.

Commented [A27]: As you have mentioned these
previously, you could delete the details here.

|

Commented [A28]: I suggest that you clarify if this is the
length of time that the patient was followed-up; was this
status maintained at the time of writing?
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insuhin-in LADA cases. On-the-otherhanditis-theught-that- deerease-of theHowever, the insulin

seeretory-secretion capacity is thought to be delayed when—we-havein the context of a protective

HLA preteetive-haplotype. Fhis—Our case had a_high GADAD titers and was thyreid-related
antibedy(TPOADb)--positive, but-i had a protective HLA preteetive-haplotype. Fhere-is-no-repert
for-evaluatingtThe degree of contribution in-of eeach factor toward decreasinged-ef-the -insulin

seeretory-secretion capacity remains unclear. }Bu%l\ﬁwve considered-surmised that the presence of

the protective HLA preteetive-haplotype is—pessiblymay have made a greater contribution te
progress—insulin—deficieney-than the than-high GADAD titers and presence of thyreid-related

autoantibedy TPOAD, beeause-itis-maintained-maintaining the patient’s insulin seeretery-secretion

capacity for a long time-in-this-ease.

New-Currently, insulin therapy is firsthyrecommended-forthe first-line treatment ef for

glycemic control in LADA cases, beeause-insulin-administrationis-inhibited progression-te-as it

inhibited progression to isthn-insulin-dependence. as compared with-to SU therapy. in the Tokyo

study.? It—+emains—aneclear—abeut+The underlying mechanism te—inhibit-presression—to—insulin
deficieney-in-detatlremains unclear, but we-suppesed consider that it inhibitsed destruetion-ef beta-
-cell destructionfunetion by inducing ef-autoimmune tolerance and removing an excessive burden

for-from the beta-cells-by-usineinsutin. In LADA cases, #-is+eperted-that-SU therapy sheuld-not

useis not recommended.”; and-wWe thought that glinide therapy is-should also netrecommended

beeause—it—eauses—be avoided, as it may pessibly—progression—to—further decrease the insulin

seeretory-secretion capacity by increasing burdenforthe insulin secretion burden on beta-cells-te

premete-nsulinseeretionlike, similar to SU therapy. On-the-etherhand,tThiazolidinedione (TZD)

therapy, which—that impreved—improves insulin resistance and decreases excessive insulin

secretion, is-pessiblymay be effective in LADA cases, Faat—eh&although its influence efon immune

Commented [A29]: Scientific writing tends to be formal,
whereas starting a sentence with "but" is informal. Rather
replace "but" with the more formal "However" at the start of
a sentence.
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function (pessibilityte-changeaaffecting the Th1/Th2 balance) is-suppesed-abeutitmay need to

be consideredl. There-are-various—reports-abeut-the-effeet-ofusingAlthough the use of TZD has
been reported, and-itremains—unelear-theits effectiveness_-of TZD-therapy—for-in LADA cases

remains unclear. We used-BG+ metformin) therapy in this patient who refused insulin therapy.

because it #mpreved-improves insulin resistance and it-suggested-possibility-tomay inhibit T-eelt

cell-mediated immune responses.” in-this-case-with-ne-agreement forinsulin-therapy-There-isnot

reported-that No previous LADA cases ustng-in whom BG-metformin therapy was used for a long

time_have been reported;- previously. Sand-itis-theught-that-we-will require-the-aceumulation-of

similar cases should be accumulated in future.

Commented [A30]: This was not quite clear. Please check
if my edit conveys your intended meaning accurately, or get
back to me with an explanation so that I can help you to
phrase your meaning more clearly.




