


Glucose Metabolism and diabetes
Mellitus
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Carbohydrate
Facilitates the transport of glucose into muscle and adipose cells
Facilitates the conversion of glucose to glycogen for storage in the liver and

muscle 1 s elia olse 3130 A% ¢, Linsulin 1 asll glu g oIS L 1l
: muscleJ! ¢y liverdb Jabs 1ils liverJL ssasl! glycogend!
: Decreases the breakdown and release of glucose from glycogen by the liver
. Protein
: : : Lasas)protien! »o<S aiasg protiend! s ¢, anabolic hormion i Le
: Stimulates protein synthesis == i e

. Inhibits protein breakdown; diminishes gluconeogenesis
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. Fat
. Stimulates lipogenesis- the transport of triglycerides to adipose tissue
. Inhibits lipolysis — prevents excessive production of ketones or ketoacidosis
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Effect of Insulin
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Introduction
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Most frequently affects children and adolescents—s—=- .
Symptoms include excessive thirst, excessive urination, weight loss

[
skt 2ei - A0 lack of energy. , , F O I e
wmaa 01 5L ¢ Daily insulin inj€ctions required for survival. o len LUk gh It s MSuin
Bl et oo Kidney N 5409 2) 9k 2200
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° Occurs mainly in adults. exceut vt ot A a5
o Usually people have no early s?/mptoms.
. People may require oral hypoglycaemic drugs and may also need

1nsulin mjections. _
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~i2Diabetes mellitus

. Disease in which the body doesn’t produce or properly use insulin,
leading to hyperglycemia

Main Features

IDDM NIDDM
e J\\):&\ :
_ias=—Epidemiology IDDM  pipdak
Frequency in Northem
Eurcpe 0.02-0.4% 1-3%
Predominance N. European Worldwide
Caucasians Lowest in rural areas of developing countries
Clinical Characteristics N . R
Age <30yrs >40yrs
Waight Low Normal o increased ™ ¢"or )rj' %UJ-’) R
Onset Rapid Slow - W‘Z‘N
Ketosis Common Under stress
Endogenous insulin Low/absent Present
A pems LA\ [HLA assoclations Yes No
isiet cell antibodies Yes No
Pathophysiology .
Aetiology Autoimmune destruction Unclear. Impaired insulin secretion— ™+ > 52 Geas

<3 Genetic associations
’ Environmental factors

of pancreatic islet cells
Polygenic/s.us 535 %,
Viruses and toxins implicat

and insulin resistance

Strong
Obesity. physical inactivity




Diabetic Metabolism N

. . W\
Insulin Deficiency (and glucagon excess)—s; b ek
3'9(ojen. )
Decreased Increased protein Increased lipolysis
cellular glucose catabolism
uptake
> )Ui X l l
o )(ﬂb ,iﬁ‘zz\e\b J;? . .
Hyperglycemia” «=—— Increased plasma amino acids Increased plasma FFA
glucosuria itrogen loss i urine  “*7~*"“=»ecnketogenesis
osmotic diuresis Ui % 0 Yol 255 2 e Kekorin Ui et o uria
électrolyte depletion i tekn 11 - ketonemia
S gesU Ueo D sy
leckolyte \exo .
e Dehydration
Acidosis
Coma
death
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Hypoglycemia involves decreased plasma glucose levels

The plasma glucose concentration at which glucagon and other
glycemic factors are released is between 65 and 70 mg/dL; at
about 50 to 55 mg/dL, observable symptoms of hypoglycemia
appear all related to the central nervous system.

: The release of epinephrine into the systemic circulation and of
norepinephrine at nerve endings of specific neurons act in
unison with glucagon to increase plasma glucose.

anabolic Calube'
. Glucagon is released and inhibits insulin. ces Gas dun oy 9htegn 21wk
o Epinephrine is released, increases glucose metabolism and

iNhibits insulin. gveogend s, we stz (i epinephrined! 3l ua: £ glucagondl 315l suass PO ssic s azill UL

. In addition, cortisol and growth hormone are released and
increase glucose metabolism glycogen 1y s LY I

Pl B ess s
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TABLE 13-8 CAUSES OF HYPOGLYCEMIA

PATIENT APPEARS HEALTHY

SR sl No coexisting disease Drugs
Insulinoma— @l w0 _gls))
Islet hyperplasla/ } 1)
nesidioblastosls

Factitial hypoglycemia from

M ~Atbds VoAl o)
Insulin or sulfonylurea- JIrd v -

eXeflie Jav Zya (o s50loe e Sayare exerclse o 2
YL e gy, ".A,L, it)m‘d)f .T;.éf‘!," o @ness U8 Ketotic hypoglycemiay .\, .. .., it

Compensated coexistent  Drugs/disease

PATIENT APPEARS ILL

Drugs

Predisposing lliness

Hospltalized patient
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Laboratory Testing 1n Diabetes

Fasting morning venous glucose 1s the best initial test

Leaarag ol J5I 1201 3l b 055 a3Y LAkl cua fasting J) sa paas Jy

for diagnosing diabetes. .o sce o v o s e o w2 il b e

Ll o 5uls Gae ¥ o<Ie gludl Tia sl o oo amba &I L cell I Jasy 5uls

An oral glucose tolerance test 1s reserved for people =~

lia agll Joass fasting testyls dSie aavic alb oI ulil]

with equivocal fasting glucose results. 314, iabete i 131 51 e onil

Patients with impaired glucose tolerance or impaired
fasting glucose benefit from lifestyle intervention and

. S i e bl e (S5 (I aall e S8 Gy sl e (e | calle Sl 36158 aay impaird oSaslt
annual TCVICW. 3l suiic Lulil Jsia impaired fasting glucose 5! impaired glucose toleranc asuic alls IS 13l
oaad Jary gas a3¥ s JSs bl Leauadd gludl olel 3 gays (Sas life styled! e

c/ﬂj'ﬂ\ HbA1C is the best test of glycaemic control in
diabetes. ol Sl LaS ulid e 35l sh9 pand (3

Sa13J1 Usa hemoglobingL

Patients with diabetes benefit from aggressive
monitoring and management of all cardiovascular risk
factors.  olabels melituse Jewss o, CUS rk N Conbrl <ontes ol

Cockor
F 2eb Lo)s



People at high risk of diabetes

Unfpsch ik Sastors Sislabelstipliye those for

Factors ass 1ateil g/lth increased risk for diabetes include:
acitic or Indian e nicity

Etz%regﬁ(fgl clcl)cslg %Ife ance

1s¥ etes or having a baby over 4 kg

ﬁmﬁ'&ﬁae li?SlﬁiVI

S o

U len 1cs 08 3OS ITuEs S8 Prednisone or antl peyshole
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FACTORS ASSOCIATED WITH INCREASED
INCREASED RISK FOR DIABETES

Risk factors, unlike for cardiocicular disease, have not ben quantified.

METABOLIC & PHYSLIOGICAL
FACTORS

GENETIC & ETHNIC
FACTORS

% Pacific or Indian ethensity Metaboltlc Syndrome
Polcystic Ovary Sydrome— _;. 2.5 Impalred Glucose Tolerance
@ (PCOS) .ESMI N "”::ﬁ m Central Obesity o w —r
\);)\ 3y Diabetes / Baby >4kg Adverse Lipid Profile oLt /pnLy
Family History of Diabetes w Cg. Elevated LFTs > % el
N

DIABETES RISK

MEDICATION
LIFESTYLE FACTORS FACTORS

eogen I\ by 6003715 o pls

@ Increased Age @ Predorsone= S s
Anti-Psychotic Drugs §
9 Physical Inacivity 8 (Halporidol, Chlorpromaine,

Increased BMI — Atypical Anti-Psychtics
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People at high risk of diabetes

Dass =0\ (AO (0

Risk Factor Defining Level

\_VVaiSt“ Sond %M
circumference*

Men = 100 cm

Women = 90 cm

oes;wng,\t_épu;o
Mebebolc nchms s
e 3 pie g\
& © @& ev| Triglycerides > 150 mg/dL
20 oG 7HDL cholesterol | Men < 40 mg/dL
G g, Women < 50

mg/dL

1-Blood pressure | SBP = 130 or
DBP = 85
tFasting glucose | =2 100 mg/dL

Three or more of the following risk factors listed below are required for
a diagnosis of metabolic syndrome.

lipid ,glycogen ,protienJ! metabolismJL «<ie$metabolic syndrom J!I g

People with the metabolic syndrome are
at increased risk of diabetes,
cardiovascular disease, sub-fertility
and gout despite only moderate
elevation in individual risk factors.

S
& OOt bome <5 p LS 1\

*It is likely that people of Indikn
ethnicity will have features of the
metabolic syndrome at lesser waist
circumferences than people of
European or Pacific ethnicity.




Prevention and identification

Opportunities for prevention (555 Lmened N L.\Q?

Both impaired glucose tolerance (IGT) and impaired fasting glucose (IFG)5
refer to metabolic stages intermediate between normal glucose homeostasis

and diabetes, in which there 1s an increased risk of progressing to diabetes.

w},)zwwWhO to téi)st(/ vl W L Rk pﬂéwém—_LC’"/L@, oxes e Yolgg

©Asymptomatic people without other known risk factors, Men (45 years) and
women (55 years) 551 s Slasels 4501 s aaee ol Jlnl
(@People with one or more risk factors, Men (35 years) and women (45 years)

risk factor suie 13/

Testing for diabetes e sl Jlal pn
455 suilly 351
-Fasting morning blood glucose is the best initial test— cex wecss 4t e e oo v
C)QA—\—&_\N orval glucose bolarenc Leyt

-Urine glucose should not be used for diagnosis while HbA1C can be used

according to the new protocols Y

e Wl D B T O Piognesis >

06"@ bé/'f,



Yperglycemen G s b j
People with symptomatic hyperglycaemia

Symptomatic hyperglycaemia may have an acute onset, usually in younger
people with type 1 diabetes, or a more insidious onset, usually in older
people with type 2 diabetes. The usual symptoms of hyperglycaemia are
thirst, polyuria and weight loss but hyperglycaemia can also cause fatigue,

lack of energy, blurring of vision or recurrent infections, such as candida.
N

M oM Baie bl oo e ¢ Bola lod & S Gamsmicr oryamism o
))S’,o\}-é.:u M-‘r/oo:jum'_‘u)o.:-ﬁo- fnfec/qbn V] 9\4/2_1 SLp olas unn —“’ Y ("‘\-“ S gt

Lyoe) Bee For people with symptomatic hyperglycaemia, B sl et
J, J M ol SOV
sl Ll © s — . . > Lbend aum as. o s Js) 5 (28
vied J‘:ﬁ; u%l{:u a single fasting glucose of > 126 mg/dl «
boey oee] <o o N H U A Ad i mlo

L L ~ OR LY J'Hb
ot Qi) &gl Ratelom 3 32\ \ £ obabele <,
ol Mo 3 a random glucose of = 200 mg/dl It Qi 1 W4 e T s
Ol o Qo0 pldlcos soliabeve a,

el is diagnostic of diabetes.



Action following fasting venous plasma glucose

Criteria have been recommended by ADA for the diagnosis of

N diabetes, IGT and IFG.
S Gngl }‘?m&n G ek e s (8 @ e SN fsh 3V Y e
< S  Female 7{2()_0/
Normal Diabetes
Fasting glucose | _ 110 110125 \ 126 me/dl
result el

Interpretation | Normal result | [FG -z’ f=v guad Diabetic

Assess with

Retest in five Two results > 126 on two
: years \or OGTT. ~o# | different days are diagnostic
Action Re-test annually :
three years for those with IEG orOf diabetes.
those at risk. IGT OGTT is not required.
o I I\b o\f\:>'. oGTT ¥ o sl aulay (’!\ls 3y ﬁ;’} 3"‘ bost- I dos V5L
2opsls 5,0 LD ory| g[v[ah_; Tolsrene Test ‘ ’

C—_{)J gL@ oll\a\)e“p oars a5l 93"\1 Vm L‘JLOJZM

i S v Rk Tagor oxis Lo adss IGT oty e—\'P‘JL
OGTT N

CJ!,.—-'B Ak.lc-R\Yk Packr 045 13\ AP !_1_&;_‘“\“\)&;)\_,_&)
(fe style
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Gestational diabetes mellitus™ ==:"0 2%

Gestational diabetes mellitus (GDM) increases the risk of many fetal and
maternal complications in pregnancy and the development of t}ﬁ)e 2

diabetes later in life. Screening is currently recommended for all women
between 24 - 28 weeks gestation. i ¥ 133 i ol el s a6 S el Bl e Lo 131 cm
s Sas) oiadl gl Lpeuds Sanddl 3L Ses 1Y Sl control Joss L il
(Lol

. . diabete t Lavie yum 1S LS Jlaial 5001 aas 5l 4001 yae sas (Sas Savedls
Screening for GDM using 50 gram load .

If the one hour blood glucose 1s > 190 mg/dL, a two hour OGTT is

performed. . .
S8 28-24U1 £ gt g Janll Siu e pand Jaladl Susdl 23¥

8y0 pandll Jod Leala ool 5 190 Lasic el 131 glUJ! s Ll Jons el says ;S 50 Liud gon syt Beaad | iy

(OGTT) L e e 750 Liilael (o il sns o i s 56
OGTT for diagnosis of GDM

A fastilr\l/lg glucose > 105 and/or a 2 hour value > 165 mg/dL is diagnostic
of GDM.
G5 Lpan Lgas 131 551 51165 (OGTT)onie Ll way Sl Lasic albs 3]
GDM sl

Jon 65 Lo o 13) (ol 51 105J1 all fasting glu test JI clac 13l
GDM

Laie Sl a¥1 ¥4kg oo SSI i3y Jib alss S Jlaial Joadl ¢S Lasie [l 13
e T Ol 55K 5131 suims 758 Joadl DA a¥1 (e Sl Al ga9 508 olle
@al_' JJ‘H}).\JSCLLI uL\J.ALb.L\r.

50 Siw 5l ole gs2ie Y hypoglycemia saie yuas 75, alsis g



nterpretation of the glucose tolerance test

A 75 gram oral glucose tolerance test (OGTT) is used to follow up people with

equivocal results who may have diabetes, IFG or IGT. kel U el oy Gl o
Gmsde Sl e 759 Lanall
P AL

2 hours post loag

— 1 Normal <110 and < 140
IFG 110-125° st 520t | and < 140
IGT < 126 and 140-200- iisoe)

Diabetes mellitus > 1_;6 > 200
GDM (2105 ) and £165 )
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Target level for HbA1C- jyove i

Lol 857 30 Y gly 4 Conbeo) N ds
e LA eui3 N QU AN Cr 4 eid oY
= i) ose g O

s | S

appears to be a direct relationship between cardiovascular risk and
HbAI1C. CUD pris pos Nl 4,80 BL O gUn oishop £ G 1

s =) g -~ The goal is to achieve an HbA1C as low as possible, preferaPly leqsﬁ
Y B J1, Co 351 e e A 0 . . : & hypo o554 L
b deg nr than 7.0%, without causing unacceptable hypoglycaemla.qug SN LJ(/EM

HbA1C > 7% is a sign of inadequate control for most people*4=+*-= a1

C-M.a; LM}Any sustained reduction of HbA1C is worthwhile because there

HbA1C targets need to be _individualised, taking into consideration
the patient’s age and co-morbidities. [ cos¥scs? ¥ & by o nes il

iyl Duze o p a2 Crumaloy) 5w buyer

4!
Stable : :
S
diabetes Test six monthly | S o 0l ("}on 5,
. rLA oedss
Changes in Test no more than
treatment three monthly
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Self monitoring blood glucose (SMBG)

¥l aliiy Loy olle i3S Sl Ll dianete type 2J1 (a5 diabete typeldl (i e ¢ cdseail daly (o) e
Jal ) Baag aS nay a3Y 5508 daag JSL o e daly a3Y gl saag oS Cipms (sl adYs asdlls &5 423 aalls Sl geindy a0 (il Jsda

-People who take insulin should regularly self monitor blood glucose (3-
4 times daily according to ADA).

-For people with non-insulin treated type 2 diabetes testing 1s most
useful 1f patients use the results to learn and alter behaviour, or
medication.

JSLes Lo e S 131 ZLS 51 S 9S8 JSL Lo i Sl smniss type 2 anuic (ol Lulil
oandy dyLlly dalllall ole e ins ¥ ¥y Sl L8] Jons Ja sdaiy aanyg cortisone JI ) waa lsa 3l 131l



Methods of glucose measurement

. . GOD»G lucese GXl‘goSC ¢
. Glucose oxidase method: —  ~xa<s L“A‘@/UJ‘ POD-» Peroxicfede enzym

AISCLRL

o GOD
B-D-Glucose +H,0+0, ——>  D-Gluconate f H232>
@ 2 H,0, “ -
4-AA + IQenol

— Qu[?oneimine +H,0
FCD Lesonm P, ahag )'Q»_A.E_.x

Cane D) erun))y

Wy I~ O Hexokinase method (more accurate than GO): <
Glucose + ATP  Hexckinase Glucose-6-P +ADP

Glucose-6-P +NADP G&P0O__  NADPH + Phosphogluconate@
Slucese . b-Phasphate , .

ohonyede i S aths N Gupsd

. Sptu bt Aodiee p&n

initest )

CuO

Reducing substance + Cu *2
gl N

Yly A Gn s o o)l
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Methods of glucose measurement

The patient should be on a normal-to high carbohydrate diet and

fasting for at least 10 hrs and not more than 16 hrs

a>¥) carbohydrate]! alaliy culs Jole 05 Lo a3¥ pandll Joas sy padidl 1)
Jsl Yy S Y delw 16 J olels 10 o0 aslia o Sag(normal or high carb

The test should be performed in the morning because of the
hormonal diurnal effect on glucose — ©9W' ek sl b csliosg el sondl

JI Ggas

The preferred specimen for glucose analysis is fluoride oxalate
plasma
[SL"*)‘U/ rasTsws wlo S Wlle 28 co pult best Jos' Vo A3

N q

¢ wi - s Before and during performance ofhe patient should not

ocr e oh ke €XErClSe, eat, drink (only water), or smoke gg’m\* N o~
I L :
;:1 ?:; In OGTT, the adult dose of glucose solution 1S@g and children
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Measurement of glucosylated hemoglobin

. The specimen required i1s EDTA whole blood sample-> RbAIC Gesiercs
L) ¢EDTA [y
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. Method based on structural differences
. Immunoassay (antibodies against the glycated N-terminal of Hb)
. Affinity chromatography (separated based on chemical structure using borate

to bind glycosylated proeins.

. Methods based on charge differences:
o Ion exchange Chromatography (positive charge resin bed)
. Electrophoresis (difference in charge)
0 Isoelectric focusing (method uses isoelectric point for separation)

. HPLC (ion exchange column)
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Ketones

. They increase in case of DM, starvation/fasting, high-fat diet,
prolonged vomiting and glycogen storage disease

. Measurement of ketones:
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Laboratory tests to prevent and delay@’ig"jj(ﬁ:ﬁ
complications of diabetes

People with diabetes usually die from macrovascular> =~ s.5 YU Ml
complications of their diabetes; namely
cardiovascular disease. This 1s influenced by all of

the commonly recognised risk factors for

: : : Parameter Optimal value
cardiovascular disease as well as glycaemic control.
Fasting lipid levels are measured three monthly unti
stable and then 6 - 12 monthly thereafter. Total cholestergl< 4 mmol/L

o LDL cholesterol| < 2.5 mmol/L
It 1s important that management should be

individualised
ndividudlise e HDL cholesterol| > 1 mmol/L
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Diabetic renal disease— cov-ces s gt mud i
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The best way of testing for diabetic renal disease is by urinary 92 ©/¢ ¥
albumin;creatinine ratio (ACR}{and serum creatinine with esfimated
glomerular filtration rate (¢GFR). These tests are performed on
everyone with diabetes at diagnosis and repeated at least annually —
mor¢ frequently if there isproteinuria@nicroalbuminuria of’teduced

eGFR. 3 /CZ)/CQ s/ & 120 0,05 W r cvr LS G W
Albumin:creatinine ratio AL el
Salbunni o 5. ACR provides an estimate of daily urinary albumin excretion.

o g, : L. : .
C Microalbuminuria cannot be detected on a conventional urinary
protein dip stick.

Microalbuminuria 1s urinary albumin excretion between 30 and
300 mg/day; above 300mg/day represents proteinuria.)

ACR is best measured in the laboratory using a first morning
urine sample where possible when the patient 1s Well- . . o4 oxespm

An abnormal initial test rec%uires confirmation by testing on two “"f/}éé”“‘
aaso <L\ further,occasions) It at least one of these tests 1s positive ¥
microalbuminuria has been confirmed.
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Renal testing in diabetes

ACR

eGFR

mg/m.mol mL/min/A. 73% isk Management
(confirmed)
el Gl T L) |
men < 2.5 2 - 4% per year progress Annual ACR and eGFR. Good diabetes &
and) | > 60 : o
women < 3.5 to microalbuminuria. | BP management.
C/*Q)J)“ VBNV bu) |

Review ACR and eGFR at each visit.
Intensive management of glycaemia and

men > 2.5 One third progress to | CVD risk factors. RoK Pcterdc g olas,
wome_n > 35 < 60 overt nephropathy. Use ACE inhibitor and low-dose aspirin.
o CVD risk doubled. Avoid nephrotoxic drugs —emtmog\ycosid dess

Investigate if suspicious of causes other
than diabetes*

Almost all proceed to

end stage renal disease| Overt nephropathy
> 30 @ <30 or die prematurely of | Refer specialist
CVD.

*Non-diabetic renal disease 1s suspected when there 1s absence of diabetic
retinopathy in a person with renal disease, there are urinary abnormalities such as
haematuria or casts, or when there is renal disease without microalbuminuria or
proteinuria. /
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Testing of LFTs 1s recommended for people with diabetes:
) at diagnosis,» <oetsd\Es,
- < U .at the start of antidiabetic drug therapy, and
at any other time indicated by clinical judgement
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Other laboratory tests

In patients with type 1 diabetes, intermittent checks for other
autoimmune conditions may be useful. This could include testing
for thyroid dysfunction or coeliac disease.— o ..o a ) 1o
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GLYCOGENESIS

Storage of Glucose as Glycoen
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A
. caseswovi1

An 18-year-old, male high school student who had a Questions

4-year history of diabetes mellitus was br.ought to the 1. What in the probable disgnosis of this patient
emergency department because of excessive

drowsiness, vomiting, and diarrhea. His diabetes had B e

been well controlled with 40 units of NPH insulin 2. What laboratory test(s) should be performed
daily until several days ago, when he developed to follow this patient and aid in adjusting
excessive thirst and polyuria. For the past 3 days, he insulin levels?

has also had headaches, myalgia, and a low-grade

: B
fever. Diarrhea and vomiting began 1 day ago. 3. Why are the urine ketones positive?

4. What methods are used to quantitate urine
ketones? Which ketone(s) do they detect?

URINALYSIS RESULTS CHEMISTRY TEST RESULTS
Specific gravity 1.012 Sodium 126 mEg/L
pH 5.0 Potassium 6.1 mEg/L
Glucose 4+ Chloride 87 mEg/L
Ketone Large Bicarbonate 6 mEqg/L
Plasma glucose 600 mag/dL
BUN 48 mag/dL
Creatinine 2.0 mag/dL

Serum ketones 4+




A 58-year-old, obese man with frequent urination is
seen by his primary care physician. The following
laboratory work was performed, and the following
results were obtained:

CASUAL PLASMA GLUCOSE 225 mg/dL

URINALYSIS RESULTS

Color and Pale/clear Blood Negative

appearance

pH 6.0 Bilirubin Negative

Specific 1.025 Urobllinogen Negative

Glucose 2+ Nitrites Negative

Ketones Negative Leukocyte Negative
esterase

Questions

1. What is the probable diagnosis of this patient?

2. What other test(s) should be performed to
confirm this? Which is the preferred test?

3. After diagnosis, what test(s) should be performed
to monitor his condition?




A 14-year-old, male student was seen by his
physician. His chief complaints were fatigue, weight
loss, and increases in appetite, thirst, and frequency
of urination. For the past 3 to 4 weeks, he had been
excessively thirsty and had to urinate every few
hours. He began to get up 3 to 4 times a night to
urinate. The patient has a family history of diabetes

mellitus.

LABORATORY DATA

Fasting plasma glucose 160 ma/dL

Urinalysis Specific 1.040
gravity
Glucose 4+
Ketones Moderate

Questions

1. Based on the preceding information, can this
patient be diagnosed with diabetes?

2. What further tests might be performed to confirm
the diagnosis?

3. According to the American Diabetes Association,
what criteria are required for the diagnosis of
diabetes?

4. Assuming this patient has diabetes, which type
would be diagnosed?




A 13-year-old girl collapsed on a playground at
school. When her mother was contacted, she
mentioned that her daughter had been losing weight
and making frequent trips to the bathroom in the

night. The emergency squad noticed a fruity breath.
—— On entrance to the emergency department, her vital
signs were as follows:

Blood pressure 98/50 mm Hg

Respirations Rapid

Temperature 99°F

Stat lab results included:

RANDOM URINE SERUM CHEMISTRIES

pH 5.5 Glucose 500 ma/dL
Proteln Negative Ketones Positive
Glucose 4+ BUN 6 mg/dL

Ketones Moderate Creatinine 0.4 mg/dL
Blood Negative

Questions
1. Identify this patient’s most likely type of diabetes.

2. Based on your identification, circle the common
characteristics associated with that type of
diabetes in the case study above.

3. What is the cause of the fruity breath?




A 28-year-old woman delivered a 9.5-Ib infant. The
infant was above the 95th percentile for weight and
length. The mother’s history was incomplete; she
claimed to have had no medical care through her
pregnancy. Shortly after birth, the infant became

lethargic and flaccid. A whole blood glucose and
ionized calcium were performed in the nursery with

the following results:
Whole blood glucose 25 mg/dL
lonized caklum 4.9 mg/dL

Plasma glucose was drawn and analyzed In the main
laboratory to confirm the whole blood findings.

Plasma glucose 33 mg/dL

An Intravenous glucose solution was started and
whole blood glucose was measured hourly.

Questions

1. Give the possible explanation for the infant’s large
birth weight and size.

2. If the mother was a gestational diabetic, why was
her baby hypoglycemic?

3. Why was there a discrepancy between the whole

blood glucose concentration and the plasma
glucose concentration?

4. If the mother had been monitored during
pregnancy, what laboratory tests should have
been performed and what criteria would have
indicated that she had gestational diabetes?



Laboratory tests were performed on a 50-year-old
lean white woman during an annual physical
examination. She has no family history of diabetes or
any history of elevated glucose levels during

pregnancy.

LABORATORY RESULTS

Fasting blood glucose 90 mag/dL
Cholesterol 140 mg/dL
HDL 40 mg/dL
Triglycerides 90 mag/dL
Questions

1. What is the probable diagnosis of this patient?
2. Describe the proper follow-up for this patient.

3. What is the preferred screening test for diabetes
in nonpregnant adults?

4. What are the risk factors that would indicate a
potential of this patient’s developing diabetes?




For 3 consecutive months, a fasting glucose and glycosylated hemoglobin were performed on a patient.
The results are as follows:

QUARTER 1 QUARTER 2 QUARTER 3
Plasma glucose, fasting 280 mg/dL 85 ma/dL 91 ma/dL (FPG)
Glycosylated hemoglobin 78% 15.3% 8.5%

Questions

1. In which quarter was the patient’s glucose the best controlled? The least controlled?
2. Do the fasting plasma glucose and glycosylated hemoglobin match? Why or why not?
3. What methods are used to measure glycosylated hemoglobin?

4. What potential conditions might cause erroneous results?



CASE STUDY 13-8

A 25-year-old, healthy, female patient complains of
dizziness and shaking 1 hour after eating a large,
heavy-carbohydrate meal. The result of a random
glucose test performed via fingerstick was 60 mg/dL.

Questions
1. Identify the characteristics of hypoglycemia in
this case study.

2. What test(s) should be performed next to
determine this young woman's problem?

3. To which category of hypoglycemia would this
individual belong?

4. What criteria would be used to diagnose a
potential insulinoma?



A nurse caring for patients with diabetes performed
a fingerstick glucose test on the Accu-Chek glucose
monitor and obtained a value of 200 mg/dL. A
plasma sample, collected at the same time by a
phlebotomist and performed by the laboratory,
resulted in a glucose value of 225 mg/dL.

Questions
1. Are these two results significantly different?

2. Explain.



