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Abstract: Ketosis-prone diabetes or KPD is an intermediate form of diabetes and is a widespread syndrome. To review the
influencing factors of ketosis in type 2 diabetes (T,DK), All patients of ketosis with type 2 diabetes are studied under single entity
as the method. In this review, we described the current state of knowledge in regard to Ethnicity, age, sex, family history,
infection, obesity, Dyslipidemia, and Hyperglycemia is associated as the influencing factors in Ketosis-Prone Type 2 Diabetes

Mellitus.
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1. Introduction

Diabetic ketosis (DK) is a typical intense complexity of
diabetes mellitus (DM) patients. Already, this infection caused
by ketosis was dependably been considered as an essential
element of Type 1 Diabetes mellitus (T;DM) [1-2].
Nonetheless, the previous decade has seen an expansion in
rates of ketosis in type 2 diabetes mellitus (T,DM). Numerous
researchers have discovered that patients with T, DM were
helpless to ketosis or ketoacidosis under extraordinary
hyperglycemia [3-4]. It is currently perceived that a few
patients with type 2 diabetes may likewise give DK or diabetic
ketoacidosis (DKA). Researchers have now named this under
another element called Ketosis-Prone Diabetes (KPD) [5].
Another term called ketosis-beginning diabetes has
additionally been utilized by researchers. Albeit both
ketosis-beginning diabetes and KPD have DKA or ridiculous
ketosis, the ketosis-beginning gathering is having a character
like writing 1 diabetes while the ketosis-inclined gathering is
nearer to type 2 diabetes. Studies are as yet going on
ketosis-beginning diabetes and KPD has a place with a similar
gathering or not [6]. DK with acidosis can prompt hazardous
to the perilous crisis if not analyzed on time and successfully
treated.

2. Influencing Factors

The year 2006 investigation recommended, among recently
analyzed dark and Hispanic people who give DKA, 20-half
had a predominance of KPD [7]. In one of the biggest
investigations on KPD till date, it was accounted for KPD is
watched significantly and to a great extent in ethnic
individuals of African-Caribbean [8]. Amid their take after, up
of 233 individuals from sub-Saharan Africa or the Caribbean
admitted to a French healing center with uncontrolled diabetes
in the vicinity of 1990 and 2000, it was uncovered that among
the 111 members with KPD higher extent of individuals were
from sub-Saharan Africa 83.8% than from the
African-Caribbean starting point 16.2% [8]. In 1999
investigation in joined states (US), a similar investigation of
ethnic contrasts appeared of 141 patients, 55 (39%) who gave
DKA had type 2 diabetes. They detailed a high extent of DKA
in nonwhite grown-ups happens in people with type 2 diabetes,
particularly in those with already undiscovered diabetes [9]. In
past Asian examinations, it was accounted for that
DKA-beginning diabetes among hospitalized write 2 DM
subjects was just 10.3% among the aggregate contemplated
subjects [10]. Additionally, in 2002 examination done in
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China before the presentation of the term KPD, 11 patients
who at first gave intense DKA yet in this manner showed
clinical highlights more commonplace of sort2 DM [11]. Ina
South Asian examination, among 114 patients 80 were T, DM
and DKA [12]. In a later report done in Sichuan China, with
287 confirmations conceded for DKA, 178 patients were
analyzed as T,DM 67.68% [13]. This demonstrates the
predominance of ketosis in type 2 DM in expanding in
Chinese populace late years. As of late KPD has likewise been
accounted for in the pediatric populace [ 14]. Henceforth, more
consideration and counteractive action techniques are required.
For the most part, a patient of ketosis with T,DM are
moderately aged. The time of beginning is in the fourth or fifth
decade of life [15]. In a 2003 survey think about, it was
discovered that patients with KPD were moderately aged.
They considered nine discoveries which demonstrated that the
vast majority of the patients with KPD had a normal age of
forty [16]. This survey was confirmed by a later audit in 2011,
who revealed comparative discoveries from an audit of
fourteen investigations, with the dominant part of individuals,
were at the age of 30-50 [17]. In a similar report done in China,
it was discovered that the time of patients in T,DK bunches
was 49 + 13 years [18]. A comparative finding was found in
different investigations done in China. The Mean age was 46.3
+ 12.9 years [19].

In the majority of the accessible writing, male power was
discovered higher commonness contrasted with a female
patient in ketosis with T,DM. A few overlaps higher
predominance in men was accounted for in 2000 examination
[7-8, 17, 20-21]. There have not been contemplating till date
about the correct reason behind the prevalence of the male. In
any case, 2015 examination in China in the constrained
discourse in the writing on the conceivable instruments hidden
the overabundance wvulnerability of Males to KPDM,
recommended that the way of life and sexual orientation
hormones in Males might be capable. Be that as it may,
regardless of whether and to what degree those components
add to the marvel of male prevalence in KPDM is as yet a
debate [22]. In a 2004 Sub-Saharan African examination, it
was discovered that family history is unequivocally connected
with ketosis in T,DM [8]. It was certified by another two sorts
of writing that there could be a family history of diabetes in
upwards of 80% of cases [7, 17]. An associated report was
done in the year 2003 likewise found a family history of sort 2
diabetes in 86% of the 103-people considered [23]. A current
report done in China demonstrated that family history was
sure in around 35% patients with T,DM and ketosis [18]. A
2005 Japanese investigation demonstrated the family history
was certain in 28 cases out of 36, around 78%. The nearness of
family history was overwhelmingly higher in the patients with
ketonuria than in those without ketonuria [21]. Other a few
examinations have likewise demonstrated the solid positive
family history of T,DM [24-25].

In a recent report done in China recommended Patients with
type 2 diabetes were vulnerable to ketosis or ketoacidosis
under long-haul uncontrolled hyperglycemia particularly with
incitement conditions, for example, diseases, surgery, or injury.

Patients with T,DK indicated lifted plasma fasting glucose
(16.9 = 6 mmol/L) and glycosylated hemoglobin HbA,c (13.3
+ 3.1) upon confirmation [18]. This bolstered the investigation
was done in the past which demonstrated patient with ketosis
in T, DM had HbA;c (11.26 + 2.18) [19]. Different
examinations likewise demonstrated the comparative
outcomes [26-28].

In type 2 diabetes with ketosis, there is diminished effective
convergences of insulin and expanded centralizations of
glucagon, cortisol, development hormone and catecholamine.
This, thus, advances lipolysis and ketogenesis which trigger
ketonemia and DKA. Besides, insulin inadequacy and
expanded counter-administrative hormones repress glucose
use in fringe tissues, advancing gluconeogenesis and
glycogenolysis, in this manner exacerbating hyperglycemia. A
few investigations have proposed apparent pathogenesis of
glucose poisonous quality is interminable hyperglycemia
prompting a summed up down-direction of the
glucose-handling framework which prompts debilitated B-cell
work and insulinopenia [8, 29-31]. In an examination done in
2011 found a more drawn out time of hyperglycemia might be
important to incite p-cell fatigue in KPD patients [17]. An
examination done in China in 2016 demonstrated that patients
of T, DM with ketosis bunch had essentially higher plasma
triglyceride (4.0 = 4.0 mmol/L) than patients of normal T,D
without ketosis gathering (2.8 £ 2.7 mmol/L, p < 0.0001) [18].
Another investigation uncovered 68% of patient with Type 2
diabetic ketosis by adding up to contemplated 129 subjects
had dyslipidemia [19]. This was confirmed by the other
comparable investigations [3, 32]. There are a few
associations amongst hyperglycemia and unsettling influences
on lipid digestion. Patients with diabetic ketosis have high
plasma FFA, TC, and TG levels. Lifted levels of free
unsaturated fats can hinder glucose-fortified insulin discharge
at the level of the B cell. This is named as lipotoxicity [33-34].
Along these lines, dyslipidemia and unsettling influences in
glucose digestion can be particular outcomes for a similar
reason. Hyperglycemia exists together with ketosis instead of
as a reason for it. Measures of glucose digestion could reflect
lipid digestion to some degree [35]. In any case, this was
precluded by another investigation which found that lipid
implantation and expanded FFAs were not related with
weakened insulin emission or B-cell lipotoxicity in KPDM and
ketosis-safe large subjects with hyperglycemia [36]. In
another examination, it was finished up diminished AKT-2
reaction to insulin is one of the conceivable instruments of
insulin protection in KPDM patients giving hyperglycemia
[21]. What's more, deserts in forkhead box translation
components may assume a part as they intercede versatile
reactions of quality articulation in numerous insulin target
tissues and intervene the activity of insulin and leptin in the
hypothalamus [36-37].

A considerable lot of the examinations directed to date
propose there is a connection amongst heftiness and
ketosis-inclined compose 2 diabetes [7, 11, 20, 38-39]. 49.1%
of the concentrated patient had BMI more than 30 and had a
place with type 2 diabetes [18, 38]. In an examination done
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in Japan, Maximal BMI (30.4+6.8 kg/mz) in patients with
T,DK was substantially more than those without ketosis
(25.1+6.8 kg/mz) in the organization [21]. KPD patients
had BMI (28.01£3.42 kg/mz) in a china consider [19].
Another investigation attested that subjects with Type 2
Diabetic ketosis were large contrasted with a patient
without ketosis (25.1£4.6) versus (22.6+3.4) [24]. Studies
have recommended, in an AB grouping of KPD, subtype
A-B+ were more corpulent contrasted with different
subtypes. The patient in these subgroups took after the
qualities of T,DM [16, 23]. In any case, this precision and
execution of characterization plans routed to KPD may to a
great degree contrast when connected to various ethnic
gatherings [40]. This might be because of the heterogeneity
of the sickness from an epidemiological, pathogenic, and
clinical introduction perspective in various populaces [5].
Stoutness appears to incline to B-cell disappointment in
ketosis-inclined write 2 diabetes. Patients with
ketosis-inclined write 2 diabetes build up a dynamic
increment in body weight both before the beginning of the
underlying DKA uncovering diabetes and before the
beginning of ketotic backslides [8].

All through the normal history of sort 2 diabetes,
endothelial brokenness is joined by corpulence/insulin
protection in diabetes and pre-diabetes conditions. Keeping
in mind the end goal to create insulin protection and weight,
along these lines causing compose 2 diabetes, B-cells ought
not to have the capacity to remunerate completely for
diminished insulin affectability [41]. The non-esterified
unsaturated fats (NEFAs) that are discharged from fat
tissue in fat individuals may prompt the speculation that
insulin protection and p-cell brokenness are in all
likelihood connected. In corpulent people, fat tissue
discharges expanded measures of non-esterified
unsaturated fats, glycerol, hormones, pro-inflammatory
cytokines and different components that are associated with
the advancement of insulin protection. At the point when
insulin protection is joined by the brokenness of pancreatic
islet B-cells, inability to control blood glucose levels comes
about. Anomalies in B-cell work are in this way basic in
characterizing the hazard and advancement of sort 2
diabetes [42]. Past companion ponders characterized
ketosis-inclined write 2 diabetes as new-beginning diabetes
without encouraging sickness [7-8, 17].

Notwithstanding, in a preparatory cross-sectional
investigation done in 2008, the nearness of Human
herpesvirus 8 (HHVg) [43] antibodies were related to
ketosis-inclined DM, in patients of sub-Saharan African
beginning [44-45]. The predominance of HHVj seropositive
was very nearly 6-overlay higher in patients with
ketosis-inclined DM, contrasted and non-ketotic DM, patients.
The relationship between ketosis-inclined DM, and HHVj
contamination was reinforced by the nearness of viremia at the
intense ketotic beginning of the sickness. Be that as it may, the
investigation closed HHVg can specifically taint human
pancreatic insulin-emitting B-cells in vitro, which does not
demonstrate a causal connection between HHVg; and

ketosis-inclined  T,DM.  Subsequently, the advance
examination might be required. In another examination done
in China, A-B+ phenotype of KPD (Type 2 Diabetic Ketosis)
was hastened by H;N; flu infection [46]. In any case, they
couldn't plainly clarify the conceivable pathogenesis. This
requires relationship amongst KPD and H|N; flu may include
numerous mind-boggling and interrelated elements, all of
which require additional research and investigation. 2015
investigation in China demonstrated that the overwhelming
elements for ketosis in type 2 diabetes were diseases. Among
them, respiratory, urinary, and stomach related framework
contaminations were visited affectations in type 2 diabetes
ketosis [18]. Another examination demonstrated T,DM
patients giving DKA were activated by obvious inclining
variables, for example, a genuine contamination [24]. A few
examinations have affirmed that during the time spent the
movement of diabetic ketosis, all the age of pro-inflammatory
cytokine (IL-6) and concealment of provocative cytokines
(IL-10) are essentially expanded [47]. IL-6 can advance an
incendiary reaction and take an interest in the event of a
simultaneous difference in ketoses, for example, pneumonic
edema and hydrocephalus, while IL-10 is the declaration of its
pay in the body and can apply a defensive impact by
diminishing endothelial penetrability. In a condition of
irritation, IL-6 will prompt the hepatic cell to exacerbate a
mass of CRP [48]. In T,DM, an examination has proposed
poor control of blood glucose for quite a while and reinforced
fiery reaction are identified with the condition of intense
ketosis. They discovered T,DM patients joined with ketosis
are like write 1 diabetes mellitus patients joined with ketosis,
where the body is in a condition of aggravation and Serum
C-Reactive protein (CRP) content is fundamentally lifted.
Consequently, serum CRP can be utilized to assess the level of
ketosis [49].

Concentrates found that most sort 2 diabetic patients
sporadically or never got treatment after their first diabetic
determination [18, 50]. In their examination, they uncovered
most patients 83% had from time to time or never got standard
medical treatment for diabetes, and almost nobody <1% had
satisfactory glycemic control [18, 38]. In another examination,
25.5% of the concentrated patient had rebelliousness with
antidiabetic treatment. Among this, 67.68% had a place with
T,DM. Be that as it may, the forecast of result could be
questionable and the two sorts of diabetes were considered
[13]. In rustic territories, the patient was deferred for
determination and treatment due to the retrogressive of the
economy, instruction, and prescription [18]. More tightly
controls of blood glucose in these subjects were engaged to
counteract unending difficulties [51]. The home blood glucose
log or glucometer can be brought to catch up arrangements for
audit and modification of the regimen [17].

3. Observation

Studies have demonstrated that, a patient with T,DK
encounter close normoglycemic reduction inside an initial
couple of periods of treatment with a more prominent degree
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in advancing B-cell recuperation. After cessation of insulin
treatment, the time of close normoglycemic abatement may
keep going for a couple of months for quite a while. In a recent
report, it was discovered that 42% of the recently analyzed
T,DM could create close normoglycemic reduction. These
patients were treated with pharmacological operators and
eating routine. There was a more noteworthy abatement of
glucose-invigorated insulin emission [52]. In another past
partner contemplate in sub-Saharan Africa examines over a
time of 10 years demonstrated that lone 23% among the
aggregate 223 Ketosis-Prone Type 2 Diabetes (KPDM,)
subjects were not able to suspend insulin [§]. For a situation
report of corpulent African American ladies with KPDM,, it
was discovered that Improvement of glycemic control brought
about upgraded insulin discharge and expanded articulation
and insulin-intervened phosphorylation of AKT in skeletal
muscle [53]. Insulin can be securely ended in KPDM, who
have safeguarded B-cell work. Huge indicators of insulin
stopping might be new-beginning diabetes. Amid the time of
abatement, B-Cell work increments especially inside 1-3
months of the treatment with managed glycemic change and
insulin autonomy [23, 54-55]. Be that as it may, odds of
backslides are high if not legitimately treated [8].

4. Discussion

The occurrence and pervasiveness of T,DK have expanded
in Hispanic, African-American and rest of the globe in the
course of recent decades. The infection has been expanding in
number in a Chinese populace as of late. The patients are
normally corpulent with a solid family history of diabetes.
Male power is higher and period of beginning is generally
moderately aged. Poor treatment status and disease might be
an activating component. Extreme hindrance of both insulin
emission and insulin activity are found at introduction
Pathophysiology of T,DK is very unpredictable and not totally
cleared up. B-cell brokenness showing as extreme insulin
deficiency is the in all likelihood proximate reason. From the
better comprehension of pathophysiology, brings about a more
characterized ID of both hazard factors for the improvement
of T,DK. Forceful diabetic administration brings about
checked the change in B-cell capacity and insulin affectability
adequate to permit cessation of insulin treatment inside a
couple of periods of treatment. The nearness of positive
autoantibodies and estimation of basal or
glucagon-invigorated C-peptide levels might be helpful in
anticipating close normoglycemic abatement and long-haul
insulin reliance in patients with T,DK, therefore giving the
foundation to creating remedial methodologies

5. Conclusion

Ketosis-Prone Type 2 Diabetes Mellitus is an essential part
of the medical sciences. Thus, it is important to understand the
etiology of it which can contribute to the diagnosis and
management of the syndrome. In this review, we have
demonstrated the factors as of current state of knowledge,

these are found to have the association with Ketosis-Prone
Type 2 Diabetes Mellitus. Such factors include Ethnicity, age,
sex, family history, infection, obesity, Dyslipidemia, and
Hyperglycemia.

Conflict of Interest

All the authors do not have any possible conflicts of
interest.

References

[1] Karges, B., Rosenbauer, J., Holterhus, P., Beyer, P., Seithe, H.,
& Vogel, C. (2015). Hospital admission for diabetic
ketoacidosis or severe hypoglycemia in 31 330 young patients
with type 1 diabetes. European Journal of Endocrinology,
173(3), 341-350. doi:10.1530/eje-15-0129

[2] Amiel, S. A., Pursey, N., Higgins, B., & Dawoud, D. (2015).
Diagnosis and management of type 1 diabetes in adults:
summary of updated NICE guidance. BMJ, h4188.
doi:10.1136/bmj.h4188

[3] Goodstein, G., Milanesi, A., & Weinreb, J. E. (2014).
Ketosis-Prone Type 2 Diabetes in a Veteran Population.
Diabetes Care, 37(4), €74-€75. d0i:10.2337/dc13-2824

[4] Kim,M.K.,Lee,S. H.,,Kim, J. H, Lee, J. I, Kim, J. H., Jang, E.
H., ... Song, K. (2009). Clinical characteristics of Korean
patients with new-onset diabetes presenting with diabetic
ketoacidosis. Diabetes Research and Clinical Practice, 85(1),
e8-el1. doi:10.1016/j.diabres.2009.04.017

[5] Umpierrez, G. E. (2006). Ketosis-Prone Type 2 Diabetes: Time
to revise the classification of diabetes. Diabetes Care, 29(12),
2755-2757. doi:10.2337/dc06-1870

[6] Umpierrez, G. E., Smiley, D., & Kitabchi, A. E. (2006).
Narrative Review: Ketosis-Prone Type 2 Diabetes Mellitus.
Annals of  Internal Medicine, 144(5), 350.
doi:10.7326/0003-4819-144-5-200603070-00011

[71 Mauvais-Jarvis, F., Sobngwi, E., Porcher, R., Riveline, J.,
Kevorkian, J., Vaisse, C., ... Gautier, J. (2004). Ketosis-Prone
Type 2 Diabetes in Patients of Sub-Saharan African Origin:
Clinical Pathophysiology and Natural History of -Cell
Dysfunction and Insulin Resistance. Diabetes, 53(3), 645-653.
doi:10.2337/diabetes.53.3.645

[8] Balasubramanyam, A., Zern, J. W., Hyman, D. J., & Pavlik, V.
(1999). New Profiles of Diabetic Ketoacidosis. Archives of
Internal Medicine, 159(19). doi:10.1001/archinte.159.19.2317

[9] Tan, K. C., Mackay, 1. R., Zimmet, P. Z., Hawkins, B. R., &
Lam, K. S. (2000). Metabolic and immunologic features of
Chinese patients with atypical diabetes mellitus. Diabetes Care,
23(3), 335-338. doi:10.2337/diacare.23.3.335

[10] Tan, H., Zhou, Y., & Yu, Y. (2012). Characteristics of diabetic
ketoacidosis in Chinese adults and adolescents — A teaching
hospital-based analysis. Diabetes Research and Clinical
Practice, 97(2), 306-312. doi:10.1016/j.diabres.2012.05.004

[11] Liw, B., Yu, C., Li, Q., & Li, L. (2013). Ketosis-Onset Diabetes
and Ketosis-Prone Diabetes: Same or Not? International
Journal of Endocrinology, 2013, 1-6.
doi:10.1155/2013/821403



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[22]

[23]

[24]

International Journal of Diabetes and Endocrinology 2018; 3(1): 1-6 5

Nagasaka, S., Ishikawa, S., Itabashi, N., Rokkaku, K., & Saito,
T. (1998). Ketoacidosis-Onset Type 2 Diabetes in Japanese:
Association with the widespread distribution of soft drinks and
vending machines. Diabetes Care, 21(8), 1376-1377.
doi:10.2337/diacare.21.8.1376

Jabbar, A., Farooqui, K., Habib, A., Islam, N., Haque, N., &
Akhter, J. (2004). Clinical characteristics and outcomes of
diabetic ketoacidosis in Pakistani adults with Type 2 diabetes
mellitus. Diabetic Medicine, 21(8), 920-923.
doi:10.1111/§.1464-5491.2004.01249.x

Sellers, E. A., & Dean, H. J. (2000). Diabetic ketoacidosis: a
complication of type 2 diabetes in Canadian aboriginal youth.
Diabetes Care, 23(8), 1202-1204.
doi:10.2337/diacare.23.8.1202

Kitabchi, A. E. (2003). Ketosis-Prone Diabetes—A New
Subgroup of Patients with Atypical Type 1 and Type 2 Diabetes?
The Journal of Clinical Endocrinology & Metabolism, 88(11),
5087-5089. doi:10.1210/jc.2003-031656

Smiley, D., Chandra, P., & Umpierrez, G. E. (2011). Update on
diagnosis, pathogenesis and management of ketosis-prone
Type 2 diabetes mellitus. Diabetes Management, 1(6), 589-600.
doi:10.2217/dmt.11.57

Du, S., Yang, X., Shi, D., & Su, Q. (2016). Characteristics of
Type 2 Diabetes with Ketosis in Baoshan, Yunnan of China.
Journal of Diabetes Research, 2016, 1-5.
doi:10.1155/2016/7854294

Zhou, Y. X., & Tan, H. W. (2013). Clinical features and
epidemiological trend of diabetic ketosis in patients admitted to
West China Hospital. Sichuan Da Xue Xue Bao Yi Xue Ban, 44,
950-953.

Piflero-Pilofia, A., & Raskin, P. (2001). Idiopathic Type 1
diabetes. Journal of Diabetes and its Complications, 15(6),
328-335. doi:10.1016/s1056-8727(01)00172-6

Wang, X., & Tan, H. (2015). Male predominance in
ketosis-prone diabetes mellitus. Biomedical Reports, 3(4),
439-442. d0i:10.3892/br.2015.461

Maldonado, M., Hampe, C. S., Gaur, L. K., D’Amico, S., Iyer,
D., Hammerle, L. P., Balasubramanyam, A. (2003).
Ketosis-Prone Diabetes: Dissection of a Heterogeneous
Syndrome Using an Immunogenetic and B-Cell Functional
Classification, Prospective Analysis, and Clinical Outcomes.
The Journal of Clinical Endocrinology & Metabolism, 88(11),
5090-5098. doi:10.1210/jc.2003-030180

Vaibhav, A., Mathai, M., & Gorman, S. (2013). Atypical
diabetes in children: ketosis-prone type 2 diabetes. Case
Reports, 2013(jan08 1), bcr2012007704-bcr2012007704.
doi:10.1136/bcr-2012-007704

Matsui, J., Tamasawa, N., Tanabe, J., Kasai, N., Murakami, H.,
Matsuki, K., & Suda, T. (2005). Clinical characteristics of
Japanese youth-onset type 2 diabetes with ketonuria. Diabetes
Research  and  Clinical ~ Practice, 70(3), 235-238.
doi:10.1016/j.diabres.2005.03.037

Seok, H., Jung, C. H., Kim, S. W., Lee, M. J., Lee, W. J.,
Kim, J. H., & Lee, B. (2013). Clinical characteristics and
insulin independence of Koreans with new-onset type 2
diabetes  presenting  with  diabetic  ketoacidosis.
Diabetes/Metabolism  Research and Reviews, 29(6),
507-513. doi:10.1002/dmrr.2421

[25]

[26]

[27]

[29]

(30]

[31]

[32]

[33]

[34]

[35]

[37]

Ekpebegh, C., Longo-Mbenza, B., & Blanco-Blanco, E. (2014).
OP9 Islet immunity and beta cell reserve of indigenous Black
South Africans with ketoacidosis at initial diagnosis of diabetes.
Diabetes Research and Clinical Practice, 103, Sl11.
doi:10.1016/s0168-8227(14)70036-1

Pitteloud, N., & Philippe, J. (2000). Characteristics of
Caucasian type 2 diabetic patients during ketoacidosis and at
follow-up. Schweiz Med Wochenschr, 130(16), 576-582.

Umpierrez, G. E., Smiley, D., Robalino, G., Peng, L.,
Gosmanov, A. R., & Kitabchi, A. E. (2009). Lack of
Lipotoxicity Effect on -Cell Dysfunction in Ketosis-Prone
Type 2 Diabetes. Diabetes Care, 33(3), 626-631.
doi:10.2337/dc09-1369

Zhu, B., Bu, L., Zhang, M., Gusdon, A. M., Zheng, L.,
Rampersad, S., ... Qu, S. (2016). HbAlc as a Screening tool for
Ketosis in Patients with Type 2 Diabetes Mellitus. Scientific
Reports, 6(1). doi:10.1038/srep39687

Porte, D., & Kahn, S. E. (2001). Beta-cell dysfunction and
failure in type 2 diabetes: potential mechanisms. Diabetes,
50(Supplement 1), S160-S163.
doi:10.2337/diabetes.50.2007.5160

Steppel, J. H., & Horton, E. S. (2004). Beta-cell failure in the
pathogenesis of type 2 diabetes mellitus. Current Diabetes
Reports, 4(3), 169-175. doi:10.1007/s11892-004-0019-3

Brunner, Y., Schvartz, D., Priego-Capote, F., Couté, Y., &
Sanchez, J. (2009). Glucotoxicity and pancreatic proteomics.
Journal of Proteomics, 71(6), 576-591.
doi:10.1016/j.jprot.2008.10.002

Sobngwi, E., Mauvais-Jarvis, F., Vexiau, P., Mbanya, J. C., &
Gautier, J. F. (2002). Diabetes in Africans. Part 2:
Ketosis-prone atypical diabetes mellitus. Diabetes Metab,
28(1), 5-12.

Carpentier, A., Mittelman, S. D., Lamarche, B., Bergman, R. N.,
Giacca, A., & Lewis, G. F. (1999). Acute enhancement of
insulin secretion by FFA in humans is lost with prolonged FFA
elevation. American Journal of Physiology-Endocrinology and
Metabolism, 276(6), E1055-E1066.
doi:10.1152/ajpend0.1999.276.6.e1055

Kitabchi, A. E., Umpierrez, G. E., Miles, J. M., & Fisher, J.
N. (2009). Hyperglycemic Crises in Adult Patients with
Diabetes. Diabetes Care, 32(7), 1335-1343.
doi:10.2337/dc09-9032

Gosmanov, A. R., Umpierrez, G. E., Karabell, A. H., Cuervo,
R., & Thomason, D. B. (2004). Impaired expression and
insulin-stimulated phosphorylation of Akt-2 in muscle of obese
patients with atypical diabetes. American Journal of
Physiology-Endocrinology and Metabolism, 287(1), E8-E15.
doi:10.1152/ajpendo.00485.2003

Kitamura, T., Feng, Y., Ido Kitamura, Y., Chua, S. C., Xu, A.
W., Barsh, G. S., ... Accili, D. (2006). Forkhead protein
FoxO1 mediates Agrp-dependent effects of leptin on food
intake. Nature Medicine, 12(5), 534-540.
doi:10.1038/nm1392

Zhang, M., Li, Y., Cui, W., Yang, P., Li, H., Sheng, C., ... Qu, S.
(2015). The Clinical and Metabolic Characteristics of
Young-Onset Ketosis-Prone Type 2 Diabetes In China.
Endocrine Practice, 21(12), 1364-1371.
doi:10.4158/ep15778.or



[38]

[39]

[40]

[41]

[42]

[45]

[46]

[47]

Md Rezaul Karim and Afsarunnesa Syeda:

The Influencing Factors Associated with Ketosis-Prone Type 2

Diabetes Mellitus: A Syndrome of Diabetes Mellitus

Du, S., Yang, X., Shi, D., & Su, Q. (2016). Comparison
between New-Onset and Old-Diagnosed Type 2 Diabetes with
Ketosis in Rural Regions of China. International Journal of
Endocrinology, 2016, 1-5. doi:10.1155/2016/3010243

Tan, H. H., Lim, H. S., & Lim, S. C. (2001). Severe diabetes in
remission: a Singapore’s perspective. Annals Academy of
Medicine Singapore, 30, 615-619.

Algoblan, A., Alalfi, M., & Khan, M. (2014). Mechanism
linking diabetes mellitus and obesity. Diabetes, Metabolic
Syndrome and Obesity: Targets and Therapy, 587.
doi:10.2147/dmso.s67400

Kahn, S. E., Hull, R. L., & Utzschneider, K. M. (2006).
Mechanisms linking obesity to insulin resistance and type 2
diabetes. Nature, 444(7121), 840-846.
doi:10.1038/nature05482

Fernandez, C., Gimenez, M., Diaz, G., & Conget, 1. (2007).
Accuracy and Predictive Value of Classification Schemes for
Ketosis-Prone Diabetes: Response to Balasubramanyam et al.
Diabetes Care, 30(9), €96-¢96. doi:10.2337/dc07-0400

Sobngwi, E. (2008). Ketosis-Prone Type 2 Diabetes Mellitus
and Human Herpesvirus 8Infection in Sub-Saharan Africans.
JAMA, 299(23), 2770. doi:10.1001/jama.299.23.2770

Nguewa, J., Lontchi-Yimagou, E., Agbelika, F., AitDjoudi, M.,
Boudou, P., Choukem, S., ... Gautier, J. (2017). Relationship
between HHVS infection markers and insulin sensitivity in
ketosis-prone diabetes. Diabetes & Metabolism, 43(1), 79-82.
doi:10.1016/j.diabet.2016.05.004

Jérviluoma, A., & Ojala, P. M. (2006). Cell signaling pathways
engaged by KSHV. Biochimica et Biophysica Acta (BBA) -
Reviews on Cancer, 1766(1), 140-158.
doi:10.1016/j.bbcan.2006.05.001

Tan, H., Wang, C., & Yu, Y. (2012). HIN1 Influenza: The
Trigger of Diabetic Ketoacidosis in a Young Woman with
Ketosis-Prone Diabetes. The American Journal of the Medical
Sciences, 343(2), 180-183.
doi:10.1097/maj.0b013e3182376cc4

Li, J., Huang, M., & Shen, X. (2014). The association of
oxidative stress and pro-inflammatory cytokines in diabetic
patients with hyperglycemic crisis. Journal of Diabetes and its
Complications, 28(5), 662-666.
doi:10.1016/j.jdiacomp.2014.06.008

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

Hoffman, W. H., Burek, C., Waller, J. L., Fisher, L. E., Khichi,
M., & Mellick, L. B. (2003). Cytokine response to diabetic
ketoacidosis and its treatment. Clinical Immunology, 108(3),
175-181. doi:10.1016/s1521-6616(03)00144-x

Hu, T., Tan, Q., Ruan, Y., Ruan, Y., Wang, X., Yao, J., ... Wang,
J. (2016). Study on the relationship of acute ketosis intoxication
and type 2 diabetes mellitus. Journal of Acute Disease, 5(3),
232-236. doi:10.1016/j.joad.2016.03.011

Newton, C. A., & Raskin, P. (2004). Diabetic Ketoacidosis in
Type 1 and Type 2 Diabetes Mellitus. Archives of Internal
Medicine, 164(17), 1925. doi:10.1001/archinte.164.17.1925

Anjana, R. M., Shanthirani, C. S., Unnikrishnan, R., Mugilan,
P., Amutha, A., Nair, H. D., ... Mohan, V. (2014). Regularity of
follow-up, glycemic burden, and risk of microvascular
complications in patients with type 2 diabetes: a 9-year
follow-up study. Acta Diabetologica, 52(3), 601-609.
doi:10.1007/500592-014-0701-0

McFarlane, S. 1., Chaiken, R. L., Hirsch, S., Harrington, P.,
Lebovitz, H. E., & Baneri, M. A. (2001).
Near-normoglycaemic remission in African-Americans with
Type 2 diabetes mellitus is associated with recovery of beta cell
function. Diabetic Medicine, 18(1), 10-16.
doi:10.1046/j.1464-5491.2001.00395.x

Umpierrez, G., Smiley, D., Gosmanov, A., & Thomason, D.
(2007). Ketosis-Prone Type 2 Diabetes: Effect of
Hyperglycemia on B-Cell Function and Skeletal Muscle Insulin
Signaling. Endocrine  Practice, 13(3), 283-290.
doi:10.4158/ep.13.3.283

Maldonado, M. R., Otiniano, M. E., Cheema, F., Rodriguez, L.,
& Balasubramanyam, A. (2005). Factors associated with
insulin discontinuation in subjects with ketosis-prone diabetes
but preserved beta-cell function. Diabetic Medicine, 22(12),
1744-1750. doi:10.1111/j.1464-5491.2005.01724.x

Nalini, R., Gaur, L. K., Maldonado, M., Hampe, C. S.,
Rodriguez, L., Garza, G.,... Balasubramanyam, A. (2008).
HLA Class II Alleles Specify Phenotypes of Ketosis-Prone
Diabetes. Diabetes Care, 31(6), 1195-1200.
d0i:10.2337/dc07-1971



