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Abstract

This study is an excerpt of broad-based office practice
which is designed to treat patients with diabetes and
hypertension, the two most common causes of chronic
kidney disease (CKD), as well as CKD of unknown
etiology. This model of office practice is dedicated to
evaluating patients with CKD for their complete well-
being; blood pressure control, fluid control and main-
tenance of acid-base status and hemoglobin. Frequent
office visits, every four to six weeks, confer a healthy
life style year after year associated with a feeling of
good well-being and a positive outlook. Having gained
that, such patients remain compliant to their medica-
tion and diet, and scheduled laboratory and office vis-
its which are determinant of a dialysis-free life.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Diabetes; Hypertension; Chronic kidney dis-
ease; End stage renal disease; Preventative care; Small
kidneys; Serum bicarbonate; Non-dialysis

Core tip: Diabetes and hypertension are two most com-
mon causes of chronic kidney disease (CKD). Nephrology

(49

T
JBaishideng®

WIN | www.wjgnet.com

office practice constitutes vast majority of the patients
with CKD of different stages. While CKD stages 1-3 [glo-
merular filtration rate (GFR) (< 60 - > 30 mL/min)] pro-
duce slight or no symptoms or signs, CKD stages 4-6 (GFR
< 30 - < 10 mL/min) may increase blood pressure and
produce fluid electrolyte and acid-based disorders. The
goal of office practice is to identify these disorders, then
treat them to enable patients to live asymptomatically.

Mandal AK. Frequent office visits of patients with chronic
kidney disease: Is a prelude to prevention of dialysis. World J
Nephrol 2014; 3(1): 1-5 Available from: URL: http://www.
wjgnet.com/2220-6124/full/v3/il/1.htm DOI: http://dx.doi.
org/10.5527/wjn.v3.il.1

INTRODUCTION

Experience in direct patient care reveals that frequent
office visits of patients encompassing chronic illnesses
such as hypertension, diabetes, or chronic kidney disease
(CKD) is a form of salutary care. This model of direct
patient care is advantageous for the patients; it is educa-
tional and economical. This model of patient care is ad-
vantageous because of continuity of care which permits
the patients to gain confidence in their physicians and al-
lows them to feel comfortable in addressing their issues
freely.

Similarly, continuity of care permits the physicians to
identify and resolve the issues in a comfortable fashion.
Other authors have reported that continuity of care has
led to improved outcomes of diabetes care, delivery of
preventative care and clinical satisfaction, while also de-
creasing the number of emergency room visits, hospital-
izations, readmissions and reducing length of staym.

There is an interesting study which asked the ques-
tion: If an outpatient repeatedly sees the same practi-
tioner, is his care influenced? A double blind random-
ized trial examined the effects of outpatient health care

February 6, 2014 | Volume 3 | Issuel |
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provider continuity on the process and outcome of the
medical care for 776 men aged 55 years and older. Partic-
ipants were randomized to two groups of provider care:
provider discontinuity and provider continuity. During
an 18 mo period, continuity group had fewer emergency
admissions (20% »s 39%) and a shorter average length
of hospital stay (15.5 d s 25.5 d). The continuity group
also felt that the providers were more knowledgeable,
thorough and interested in patient education”.

Giving autonomy or independence in self-care mo-
tivates patients to control their illness with prescribed
medication, diet, and physical therapy uniquely in illness-
es such as diabetes, hypertension or CKD. In one study,
128 patients with diabetes were tested and found to
achieve significant reductions in their HbAlc values over
12 mo®. Tt is important to know that understanding of
side effects of medication corresponded to compliance
with any proposed regimen (87% cases »s 93% control:
non-significant).

Despite the similarity between the two groups, 53%
of cases reported that side effects of medication were
explained to them, in contrast to 84% of controls. This
difference is significant indicating that the side effects of
therapy are often not explained to the patientsw.

Other studies have noted that a relationship exists
between the way in which physicians and patients behave
during an office visit and that relationship influences
patients’ subsequent health status. More control by the
patients, less control by physicians, more negative effect
expressed by both, more effective information seeking
by patients, and greater overall patient conversation rela-
tive to the physician were consistently related to better
control of diabetes and hypertension as measured by
hemoglobin Alc and diastolic blood pressure (BP) re-
spectivelym.

PURPOSE OF THIS COMMUNICATION

Having given that background, it is time to illustrate

how chronic diseases like diabetes, hypertension or
chronic kidney disease (CKD) of unknown ctiology
can be followed in the office setting for an indefinite
period to ensure a good living for the patient. The goal
of frequent office visits is to afford asymptomatic state,
reduce hospitalization and prolong comfortable survival
without dialysis therapy. Two patients are exemplified to
that effect.

Example 1 - patient with CKD or chronic renal failure of
undetermined etiology

April 2008 - first visit: A-84-year-white female referred
for end stage renal disease, without history of diabetes.
Patient was not aware that she was treated for hyperten-
sion and exhibited no symptoms. Physical examination
revealed pulse 64/min irregular, sitting BP 140/100
mmHg, standing BP 140/90 mmHg, and chest ausculta-
tion revealed rhonchi and a questionable mass with ten-
derness in the left iliac fossa. Her medication included
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ergo/chole calciferol 2.5 mcg per oral daily, levothyrox-
ine 75 mcg per oral daily, amlodipine 5 mg per oral daily,
sodium bicarbonate 650 mg per oral three times daily,
and irbesartan 75 mg per oral daily.

She brought a laboratory which was done the pre-
vious October. The findings were glucose 96 mg/dL,
BUN 49 mg/dL, serum creatinine 4.3 mg/dL, estimated
glomerular filtration rate (¢GFR) 10 mIL./min, Na* 143
mmol/L, K" 4.3 mmol/L, chloride 106 mmol/L, CO2
25.6 mmol/L, phosphorous 4.3 mg/dL, albumin 3.9
g/dL, calcium 9.9 mg/dL hemoglobin 11.8 g/dL and
hematocrit 34.9%. A urinalysis revealed protein 1+, bac-
teria 4+, and WBC 33/HPFE. A CT scan of the abdomen
done in 2001 revealed bilaterally small kidneys. Assess-
ment was end stage renal disease. She was admitted to
a local hospital for further assessment. Irbesartan was
discontinued. She was treated with bicarbonate infusion
and released. No dialysis was recommended. Through
the years, patient has done well, remained asymptomatic
but required once a year hospital admission for diarrhea
and dehydration or poor appetite. Her appetite is mark-
edly increased with initiation of megestrol. BP control
was achieved with increased dose of amlodipine. Serum
bicarbonate level is maintained near normal level with
increased dosage of sodium bicarbonate.

Most recent visit in March of 2013, 5 years later: Symp-
toms: none; Appetite: good; Activity: normal; Essential
medications: (1) amlodipine 10 mg per oral daily; (2) so-
dium bicarbonate 1300 mg per oral 4 times daily; (3) po-
tassium chloride 20 meq per oral daily for hypokalemia.
(4) appetite stimulant megestrol, 40 mg per oral daily; (5)
hectoral (ergo/chole calciferol) 2.5 mcg per oral daily; (6)
levothyroxine 125 mcg per oral daily; and (7) allopurinol
150 mg per oral daily. physical examination: no edema,
BP 120/80 mmbhg, electrocardiogram normal; Labora-
tory: glucose 145 mg/dL, BUN 61 mg/dL, serum cre-
atinine 7.8 mg/dL, eGFR 5 mI./min, Na" 144 mmol/1,,
K" 4.3 mmol/L, chlotide 109 mmol/L, COz 21 mmol/L,
phosphorous 3.5 mg/dL, albumin 3.7 g/dL, intact para-
thyroid hormone 97 pg/mlL,; Plans: (1) continue current
therapy; (2) No dialysis is recommended; and (3) Office
visits are scheduled every 6 wk.

Example 2 - A-70-year-white male is a five year office

follow-up for hypertension and renal function control

March 2008 - first visit: Chief complaint: breathing
trouble for 2-3 years. Patient gave history of hyperten-
sion for 5 years. Significant past history includes coro-
nary angioplasty with rupture of the coronary artery
followed by coronary artery bypass graft in 1992; back
surgery X 4, last one in 1995. Smoked until 1990 then
quit. Significant finding on physical exam was elevated
BP sitting 180/110 and 170/106 mmHg standing and
pulse rate 98 per minute. A questionable bruit heard left
to umbilicus. Funduscopic exam reveals arterial narrow-
ing. Disc could not be visualized. He obtained a labo-
ratory in March 2006 which showed hemoglobin 13.5
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Table 1 Characteristics of patients with advanced chronic kidney disease

Patient 1 Patient 2
First visit (2008) Recent visit (2013) First visit (2008) Recent visit (2013)

Age (yr) 84 89 70 75
Symptoms None None None None
Appetite Good Good Good Good
BP (mmHg) 140/100 120/80 180/110 120/70
Edema 0 0 0 0
Bun (mg/dL) 49 61 28 E5)
Scr (mg/dL) 43 7.84 2.6 2.5
eGFR (mL/min) 10 5 26 24
COz (mmol/L) 26 21 29 27
Hgb (g/dL) 12 13.7 13 12
Serum potassium (mmol/L) 43 43 4.1 45

eGFR: Estimated glomerular filtration rate.

g/dL, hematoctit 39.5%, BUN 21 mg/dL, serum creati-
nine 1.9 mg/dL, eGFR 37.6 mI./min, CO2 27 mmol/L,
and albumin 3.7 g/dL. Medication at this first office
visit included amlodipine 5 mg per oral daily, furosemide
40 mg per oral daily, simvastatin 10 mg per oral daily,
prednisone 10 mg per oral daily and albuterol inhalation.
Laboratory done in February 2008 showed BUN 28 mg/
dL, serum creatinine 2.6 mg/dL, glucose 105 mg/dL,
Na 145 mmol/L, K 4.1 mmol/L, eGFR 26 mL/min.
One month later in March 2008, his hemoglobin was
13.1 g/dL, hematoctit 39.3%, renin 0.6 ng/mL per hout,
aldosterone 3 ng/dl. Medication was adjusted to include
tenormin 50 mg per oral daily, increase amlodipine 5
mg twice daily and reduce furosemide 40 mg per oral
every other day and prednisone 5 mg per oral daily. Two
weeks later his BP decreased to 140/90 mmHg sitting
and 130/90 mmHg standing and pulse rate was reduced
to 66 beats/min. Soon thereafter his BP became normal.
He records his BP at home and they are all normal of
average less than 130/80 mmHg. He is followed in the
office every six to seven weeks with laboratory done be-
fore each visit.

Most recent visit in February of 2013, 5 years later:
Symptoms: none; Shortness of breath on exertion:
none; Sitting BP: 120/70 mmHg; Current medications:
atenolol 50 mg per oral daily, bumetanide 1 mg per oral
Mondays and Fridays, amlodipine 10 mg per oral twice
daily, digoxin 0.125 mg per oral Mondays, Wednesdays,
Fridays and Sundays, sodium bicarbonate 1300 mg three
times daily and sodium polysterene sulfonate (Kayexa-
late) in 30% sorbitol 5 g in 20 mL twice daily. Laboratory
(Fasting) glucose 107 mg/dL, BUN 35 mg/dL, serum
creatinine 2.48 mg/dL, eGFR 24 ml./min, sodium 142
mmol/L, potassium 4.5 mmol/L, calcium 9.8 mg/dL,
phosphorous 4.3 mg/dL, intact PTH 178 pg/ml., uric
acid 8 mg/dL, hemoglobin 11.6 g/dL, hematoctit 34.7%;
Analysis of the life style of the two examples: Patients
with advanced CKD, frequent office visits are permissive
of living without dialysis. These can be viewed at a glance
in Table 1.

The renal function tests including serum creatinine
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and eGFR in patients 1 and 2 are shown in Figures 1
and 2, respectively. In five years follow up; notably both
patients are asymptomatic and living good albeit active
lives. In both, BP is under perfect control and potassium
control is normal. eGFR is decreased in both, more
so in patient 1. The latter is probably more age related
decrease rather than progression of CKD. Patient 1 is
much older than patient 2. Neither is anemic by defi-
nition and required erythropoietic stimulating agent
any time. Hypertension which is a most important risk
factor in CKD progression is under superb control in
both. In both patients, BP control is achieved with dihy-
dropyridine calcium channel blocker (CCB) alone or a
combination of CCB and beta blocker. A low dose loop
diuretic and digoxin is used in patient 2 for pulmonary
congestion and shortness of breath sometimes dur-
ing the 5-year period. Overall, neither patient manifests
symptoms ot signs of fluid overload. Metabolic acido-
sis, hence hyperkalemia is prevented in both patients
with liberal use of sodium bicarbonate and potassium
exchange resin. The latter is used in sorbitol solution to
avoid constipation.

COLLOQUIUM OF FREQUENT OFFICE
VISIT IN CKD

Frequent office visits, for example every four to 8 wk,

depending on the symptoms and laboratory findings of
the previous office visit, is essential for (1) detection of
unwarranted symptoms and signs at an early stage (2)
maintaining the current well-being and steady state of
BP control and fluid-electrolyte and acid-base status.
Thus during each office visit a check list is completed
of the following: (2) symptoms, (2) weight, (3) BP, (4)
hemoglobin/hematocrit, (5) serum glucose: fasting and
2-h postprandial for patients with existing or new-onset
diabetes, (6) renal function: BUN, serum creatinine,
and eGFR, (7) electrolytes: Na", K', COz; and calcium,
phosphorous, uric acid and albumin, (8) intact PTH,
(9) arterial blood gas to determine if low COz is due
to metabolic acidosis or respiratory alkalosis, severity
of metabolic acidosis, and POz in those with suspected
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12 + {1 Cr mg/dL
-l GFR mL/min

0,
2008 2009 2010 2011 2012 2013

Figure 1 Serum creatinine and estimated glomerular filtration rate from
patient 1 are depicted from 2008-2013. Note slow but progressive increase in
creatinine (Cr) and decrease in glomerular filtration rate (GFR).

40 + {7 Cr mg/dL

35 L - GFR mL/min
30 -
25 -
20 +
15
10 ~

5 L

0
2008 2009 2010 2011 2012 2013

Figure 2 Elevated but essentially unchanged serum creatinin around 2.5
mg/dL yearly from 2008-2013, while estimated glomerular filtration ratev-
aried between 25 and 35 mL/min throughout the period from 2008-2013.
Cr: Creatinine; GFR: Glomerular filtration rate.

congestive heart failure, (10) electrocardiogram in those
with irregular heart rhythm, (11) review all medicines
carefully. Discontinue any medicines suspected of caus-
ing renal function impairment and electrolyte imbalance.

GOALS OF FREQUENT OFFICE VISITS IN

CKD

Keep BP under control. Generally BP less than 140/80
mmHg is acceptable. BP less than 130/70 mmHg is
probably ideal. BP of less than 120/70 mmHg may be
harmful. In order to maintain BP at the levels already
mentioned, it is very important to review BP medication
at every visit and adjust as required. In resistant hyper-
tension, a diuretic is a choice to reduce sodium (salt)
and water retention which is common in CKD patients.
Chlorthalidone is the diuretic of choice which predict-
ably reduces elevated BP associated with salt and water
retention. The dose of chlorthalidone is 25-50 mg once
daily. Hydrochlorothiazide 25-50 mg once daily can be
used instead of chlorthalidone. Loop diuretic such as
furosemide 40 mg per oral once or twice daily or bu-
metanide 1 mg per oral once or twice daily is preferable
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if patient has evidence of congestive heart failure such
as shortness of breath on exertion, pulmonary conges-
tion in a chest X-ray or low POz in a blood gas analy-
sis. Hyperkalemia and metabolic acidosis disorders are
common and often severe, in those who ate diet non-
compliant, in particular consuming large meals or eating
too many fruits. Prescription of angiotensin converting
enzyme inhibitors or angiotensin receptor blockers by
many prescribers with the obsessive idea of renal pro-
tection is a common cause of life threatening hyperka-
lemia (= 7.5 mmol/L) and metabolic acidosis. Use of
over the counter drugs commonly non-steroidal anti-
inflammatory drugs for pain is also a common cause of
hyperkalemia and metabolic acidosis.

Prevention of hyperkalemia is attainable but preven-
tion of metabolic acidosis is more difficult to achieve.
Since hyperkalemia is the result of transport of hy-
drogen ions, minimizing hydrogen build up is a key to
prevention of both. Hydrogen ion build up can be mini-
mized by controlling the source of hydrogen ion which
is the food. A low protein diet (40-50 g) is beneficial in
keeping BUN less than 50 mg/dL, reducing the risk of
metabolic acidosis, hyperkalemia and hyperphosphate-
mia. A low protein diet supplies less sodium in the diet
and is very useful in keeping BP under control and ef-
fective in minimizing fluid overload and CHE. However,
low protein diet is non-palatable and adherence to this
diet is uncommon. In addition, low protein diet is asso-
ciated with malnutrition and low serum albumin which
increase mortality. Thus protective effect of low protein
diet cannot be relied upon; consequently therapeutic
endeavor is essential. Protective effect of sodium bicar-
bonate therapy is documented by this author, and many
other authors. Other authors have reported that sodium
bicarbonate supplementation slows progression of CKD
and improves nutritional status'”,

It should be noted that both patients in Table 1 are
treated with sodium bicarbonate 650 mg tablet X 2, four
times daily. Although CO:z2 in patient 1 is lower than that
of patient 2 which is due to severity of renal dysfunction
in patient 1, but serum albumin level is near normal and
comparable. For prevention and treatment of hyperkale-
mia, sodium polystetene sulfonate (SPS) (Kayexalate®) is
a good therapy. SPS dispensed in 30% sorbitol is very
effective in keeping potassium under control. The usual
dose is 5 g in 20 mL sorbitol once or twice daily. It may
cause diarrhea which of course is the mechanism to
enhance potassium excretion through the bowel when
renal excretion of potassium is low. Effectiveness of
kayexalate is increased when dispensed in sorbitol rather
than dispensed in powder form, however, in the long
run sorbitol is likely to increase blood glucose level. 9-a,
fludrocortisone (Florinef®), a synthetic analog of aldo-
sterone in doses of 0.1-1 mg per oral once daily (usual
dose is 0.1-0.3 mg/d) is also effective in enhancing renal
excretion of potassium, but it is fraught with a risk of
hypertension and CHE Serum sodium is a good index
of fluid balance. Rapid decrease in serum sodium may
be significant for fluid overload and CHE. Attention
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must be paid in every office visit to hemoglobin level.
Unchanged and normal or near normal hemoglobin
(= 11 g/dL) is a good indirect evidence of stable renal
function even if it is low. Rapid decrease of hemoglobin
to less than 10 g/dL is a signal for rapidly deteriorating
renal function, fluid overload, gastrointestinal bleeding
or combination of any or all of these. Aspirin use should
be avoided when hemoglobin is less than 11 g/dL and
unstable. Phosphate control is a highly published item
by the pharmaceutical industry. In the experience of the
author, phosphate control has caused no problem to en-
sure well-being of the patients with CKD and maintain a
dialysis free life.

CONCLUSION

Given the poor outcomes of many old, frail patients with
multiple comorbid conditions on dialysis, there is a debate
as to whether non-dialysis management as illustrated here

would be more humane than dialysis rnanagernentm. There
are no studies done comparing survival or quality of life
on conservative care and dialysis[sl. As described in the
manuscript, conservative care should be given the highest
priority in elderly people with advanced chronic renal fail-
ure. I believe that the evidence of the two patients shown
here is important and should lead to a formal study.
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Abstract

AIM: To examine the risk of renal events in patients
with biopsy-proven diabetic nephropathy (DN) and its
possible associated factors.

METHODS: Clinical and histological data of 60 pa-
tients diagnosed with diabetic nephropathy were retro-
spectively collected. Patients with evidence or suspicion
of other nephropathies were excluded from the study.
The final event was defined as renal replacement ther-
apy (RRT) initiation or progression of chronic kidney
disease (CKD), according to the KDIGO 2012 definition
of a decrease in CKD category and a decrease in GFR
of 25% or more.

RESULTS: A total of 45 patients with a follow-up of at
least 3 mo were included. Most of the patients pre-
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sented type 2 DM, with a mean age of 58.3 years old.
The time of evolution of DM was 9.6 + 7.8 years, al-
though in 13 patients, it was less than 5 years. A total
of 62% of patients reached the final event in a mean
period of 3.4 years (95%CI: 2.1-4.7), with 21 of them
requiring dialysis. The factors that were indepen-
dently associated with renal survival were estimated
glomerular filtration rate (eGFR) at the time of biopsy,
cardiovascular disease (CVD) history and HbA1c less
than 7%. Therefore, for each 10 mL/min per 1.73 m’
reduction in eGFR, we obtained a DN progression risk
of HR = 2 (1.3-3.0) (P = 0.001); patients with CVD
were at greater risk for DN progression (HR = 2.8,
1.1-7.1, P = 0.032), and CKD patients with HbAlc
< 7% demonstrated greater renal risk than patients
with HbAlc = 7%, with an HR of 2.9 (1.0-8.4) (P =
0.054).

CONCLUSION: A past history of CVD is a risk fac-
tor for DN progression. Levels of HbAlc less than 7%
could favor an eGFR decrease in these patients.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Diabetic nephropathy; Predictors of pro-
gression; Histopathological diagnosis; Cardiovascular
disease; Silent disease

Core tip: There are other forms of presentation of dia-
betic nephropathy (DN), in addition to progressive pro-
teinuria, that can result in renal insufficiency. In some
cases, DN is diagnosed in advanced stages, without
previous suspicion of this diagnosis. The clinical course
can be atypical, and the time of evolution of diabetes
mellitus can be short. Not all the factors that play a
role the evolution of DN have been elucidated. Our
findings suggest that in patients with chronic kidney
disease secondary to DN, a previous history of cardio-
vascular disease and HbA1c less than 7%, are negative
prognostic factors for renal function.
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INTRODUCTION
The risk factors for diabetic nephropathy (DN) include

genetic predisposition“’zl, poor glycemic control™, older
agem, male sex"!, duration of diabetes, hypertensionm
and smoking. Classically, the natural history of the dis-
ease was considered to be an evolution that began after
5-15 years after the onset of diabetes with albuminuria”,
Albuminuria increases cardiovascular risk, but it also
increases the risk of progression to proteinuria, espe-
cially in type 1 diabetes mellitus (T 1DM)". It is unclear
what predisposes 50% of individuals with albuminuria
to progress to proteinuria in a phase that lasts approxi-
mately 10 years"”. After the development of proteinuria,
50% of patients will progress to end-stage renal disease
(ESRD) in 7-10 years'"”. High risk of cardiovascular
disease (CVD) further increases with deteriorating renal
function. Some factors have been implicated in the in-
creased rate of decline in kidney function, especially in
type 2 diabetes mellitus (T2DM): higher baseline albu-
minuria; high systolic blood pressure; higher hemoglobin
Alc; estimated glomerular filtration rate (eGFR); age;
and coexistence of diabetic retinopathy“o’m. However,
a large inter-individual variation in the rate of decline
in glomerular filtration rate (GFR) has been reported in
both type 1 and type 2 DM. Recently, a nonalbuminuric
renal impairment phenotype was described in T2DM,
which has distinct clinical features that are not associated
with HbAlc and that are correlated less strongly with
retinopathy and hypertensionm; this phenotype is as-
sociated with a higher prevalence of CVD and suggests
a predominance of macroangiopathy as the underlying
renal pathology, which has yet to be demonstrated. In
T1DM, the development of advanced CKD relatively
soon after the onset of albuminuria has also been de-
scribed, and this progression was not conditional to the
presence of proteinuriam or to a longstanding normo-
albuminuric state, and it was associated with more ad-
vanced diabetic glomerular lesions and most likely with
an increased risk of progressionm

In patients with DN, there has also been described a
nonlinear, abrupt and rapid progression pattern similar
to that described by others™ as rapid-onset end-stage
renal disease, which some authors have related to inflam-
mation and episodes of acute renal failure!"”.

This spectrum of progression patterns highlights the
need for the identification of risk factors for the loss of
renal function early in the course of DN, especially in
patients with histopathological confirmation of this di-
agnosis.

The aim of this study was to examine the risk of
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renal events in patients with biopsy-proven DN and its
possible associated factors.

MATERIALS AND METHODS

We studied all the patients diagnosed with DN by renal
biopsy at a Spanish center between December 1998 and
December 2012, who had a minimum 3-mo follow-up
after the biopsy. Of a total of 60 patients with histopath-
ological diagnoses of DN (at our center), we excluded
3 patients who had less than 6 glomeruli on biopsy, 10
patients with evidence of another associated nephropa-
thy (2 IgA nephropathies, 1 membranous nephropathy,
1 membranoproliferative glomerulonephritis associated
with HVC, 2 tubulointerstitial nephritis, 2 acute tubular
necrosis, 2 with amyloidosis AA) and 2 patients with
acute kidney injury: 1 with a functional etiology and the
other with septic shock. A total of 45 patients diagnosed
with “pure” DN and a sufficient number of glomeruli
for the diagnosis were included.

In all the cases, the nephrologist was the specialist
who recommended the biopsy, considering all the avail-
able data. We classified the indications for renal biopsy
into three groups: nephrotic proteinuria with or without

nephrotic syndrome; rapidly progressive kidney injury
(RPKI); and CKD. All the renal biopsies were revised by
a neuropathologist to confirm the glomerular classifica-
tion type, the grade of interstitial fibrosis and tubular
atrophy (IFTA), interstitial inflammation, arteriolar hya-
linosis and the presence of large vessel arteriosclerosis
on the basis of the criteria previously described"”. Four
types are described: Glomerular Class [, glomerular
basement membrane thickening; Class II, mesangial
expansion, mild (Il a) or severe (Il b); Class I, nodular
sclerosis (Kimmelstiel-Wilson lesions); and class 1V, ad-
vanced diabetic glomerulosclerosis.

The demographic, clinical, and laboratory data and
comorbid conditions of every patient at the time of bi-
opsy were extracted from clinical records. We recorded
the date when the nephrologist began follow-up and
whether the patients were receiving treatment with re-
nin-angiotensin aldosterone system inhibitors (RAASIs),
statins or antiplatelet drugs.

In 39 patients, we had available information on base-
line renal function from 1.1 to 24.1 mo before renal bi-
opsy. We recorded the last follow-up serum creatinine or
the starting date of RRT for all the patients.

The glomerular filtration rate was estimated accord-
ing to the CKD-EPI formula"! at baseline, at renal biop-
sy and at the last follow-up visit. The GFR and albumin-
uria categories of CKD were classified according to the
KDIGO 2012 classification™. In this manner, six GFR
categories were recognized (mL/min per 1.73 m%): G1
= GFR = 90; G2 = 60-89; G3a = 45-59; G3b = 30-44;
G4 = 15-29; and G5 < 15. Proteinuria categories were
described based on protein-to-creatinine ratio (mg/g) ot
protein excretion rate (mg/24 h) as follows: A1 < 150;
A2 =150-500; and A3 = 500.
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Table 1 Clinical characteristics at renal biopsy 7 (%)

Total n =45
Age (yr) (range) 583 +13.3 (28-84)
Sex (men) 32 (71.1)
Diabetes type 2 38 (84.4)

Diabetes duration (yr) (range)
BMI (kg/m’) (range)

9.6+ 7.8 (0-35)
29.3+5.3 (27.8-47.8)

Obesity BMI > 30 kg/m” 18 (40.9)
Hypertension (yes) 42 (93.3)
Smoker, active or past (yes) 34 (75.6)
Dyslipidemic (yes) 33 (73.3)
Ischemic heart disease (yes) 7 (15.6)
CVA (yes) 6 (13.3)
Peripheral arterial disease (yes) 8 (17.8)
Any CVD 16 (35.6)
Hematuria (yes) 18 (41.9)
Serum albumin (g/dL) (range) 34+0.7 (2-5)
HbAlc% (range) 6.5+1.4 (4.1-9.3)
Total cholesterol (mg/dL) 177.9 £ 58.7
Previous nephrology care (yr) (range) 1.21+24 (0-12)
RAASI treatment 40 (88.9)
Statin treatment 33 (73.3)
Antiplatelet drug treatment 21 (46.7)

BMI: Body mass index; CVD: Cardiovascular disease; RAASI: Renin-
angiotensin aldosterone system inhibitor; CVA: Cerebrovascular accident.

The presentation of RPKI was considered in those
cases in which a decrease in eGFR greater than 25%
was seen between baseline and biopsy, independent of
biopsy indication. The final end-point was defined as
RRT initiation or progression of CKD according to the
KDIGO 2012 definition as a in CKD category and a
decrease in GFR of 25% or mote. The follow-up period
was considered from biopsy until endpoint, death or last
follow-up.

The silent diabetic nephropathy variable was defined
for cases that showed an atypical disease pattern or in
which DN was not suspected. This variable grouped
patients with RPKI without significant proteinuria (< 0.5
g/d) and/or a duration of DM of less than 5 years and/
or the need to start RRT less than 1.5 years from renal
biopsy.

Statistical analysis

The statistical analysis was performed using SPSS, ver-
sion 17.0 for Windows, and the STATA software, ver-
sion 12. Quantitative data are described by means + SDs
or medians (interquartile ranges). Qualitative data are
described by counts and percentages [# (%0)].

Survival median was estimated by the Kaplan-Meier
function. The log-rank test was used to compare survival
functions. To study factors associated with renal events,
univariate analysis was performed, adjusting Cox regres-
sion models. The proportionality of hazards assumption
was checked graphically. Finally, a multivariate predictive
model was adjusted, including statistically significant
variables and clinically relevant factors. The model was
adjusted by the enter method and including the least
number of covariates necessary. Harrell’s c-index!"”
was calculated to evaluate the model’s predictive ability.
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This index measures the ability of a predictor to sepa-
rate groups with different answers and is still accept-
able greater than approximately 0.85. An exploratory
descriptive analysis was performed to compare the two
samples, defined by the silent DN variable. Association
was studied by the y” test or Fisher’s exact test and the
Mann-Whitney U test. To estimate silent DN’s effects
on the risk of renal events, we adjusted the multivariate
Cox regression model, including possible confounding
factors (complete model). We defined a confusion factor
as a difference of more than 10% between the adjusted
hazard ratio (HR) and the complete model. HRs are pre-
sented with 95%CIs. All the tests were two-tailed, and
a significance level < 0.05 was considered statistically
significant.

RESULTS

Data from 45 patients were included in this study. The
patients’ characteristics at the time of biopsy are detailed
in Table 1. Most patients with biopsy-proven DN in
our series had type 2 diabetes and were hypertensive,

dyslipidemic and smokers. Seventy-one percent were
men with a mean age of 58.3 £ 13.3 years old and a DM
evolution time of 9.6 £ 7.8 years. Thirty-five percent
had cardiovascular disease, 40% had retinopathy, and
40% had microhematuria. Their values of HbAlc were
normal, according to international recommendations for
these patients, but their cholesterol levels were not nor-
mal, although 73% of the patients were on statins. Fur-
thermore, 89% of the subjects were on treatment with
RAASISs, as well as 47% on antiplatelet drugs at the time
of the biopsy.

In Table 2, we show the evolution of the renal pa-
rameters during follow-up. In 62% of the cases, the
biopsy indication was a nephrotic range of proteinutia,
with or without nephrotic syndrome. Nine percent of
the patients presented proteinuria < 0.5 g/24 h at the
time of the biopsy. Although 48.8% of the patients
showed baseline creatinine < 1.4 mg/dL, 68% of them
showed eGFRs at time of biopsy < 45 mL/min per 1.73
m’, and 15.6% were in the grade 5 eGFR category.

Thirty-three percent of the subjects were classified
with RPKI, three of them without significant proteinuria
(< 0.5 g). Seven of these patients needed dialysis, two of
them only for a mean time of 8 d and the others perma-
nently.

Twenty-cight patients (62%) reached the final event,
and 21 of them required RRT. The median renal survival
3.4 years (95%CI: 2.1-4.7).

In Table 3, we describe the clinical and histopatho-
logical findings, classified according to the type of
glomerular lesions. Most cases (23 patients) presented
glomerular class Ill or nodular sclerosis, and 4 subjects
(9%) had advanced diabetic glomerulosclerosis (class IV)
that was not suspected when the biopsy has been rec-
ommended. The four patients whose diagnoses of DN
coincided with the DM diagnosis had advanced forms
of DN: 2 cases with class II b, 1 case with class Il and
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Figure 1 Renal survival. A: Depending on glomerular classification. For renal survival analysis using the Kaplan-Meier method, histopathological classes I, IIa and
b were grouped together as there were insufficient cases for separate analysis. The median renal survival in class I/1la/Ilb was 4.2 years (95%Cl: 1.8-6.6), in
class III, it was 3.4 (95%Cl: 0.6-6.2), and in class IV, it was 0.4 (95%Cl: 0-1.2). We found statistically significant differences (P = 0.009) when comparing class IV with
the other classes and also when comparing class III to classes I and IIa-1Ib; B: In silent and non-silent diabetic nephropathy. Renal survival of patients with silent
and non-silent diabetic nephropathy (DN) was compared. The median of renal survival in patients with silent DN was 5.2 years (95%Cl: 1.1-9.4) and 1.2 years (95%Cl:

0.5-1.8) in cases of patients with non-silent DN (P = 0.009).

1 case with class IV.

The patients who had advanced diabetic glomerulo-
sclerosis were younger, had more cardiovascular diseases
and retinopathy, and had worse renal function and lower
figures of serum albumin than other histopathological
types. Additionally, this group of patients showed a high-
er proportion and greater severity of interstitial fibrosis
and tubular atrophy but no differences in vascular le-
sions or inflammation scores. Renal survival was variable
in the different glomerular classes, not only comparing
class IV with the other classes but also comparing class
Il to classes | and Ha-1Ib (Figure 1A); the median in
class I /T a/ b was 4.2 years (95%CI: 1.8-6.6), in class
I, the median was 3.4 (95%CI: 0.6-6.2), and in class IV,
it was 0.4 (95%CI: 0-1.2; P = 0.009).

Twenty-five patients were considered to have silent
DN: thirteen patients with less than 5 years of duration
of DM at biopsy, 4 of them diagnosed with diabetes at
the same time as renal biopsy; 1 patient with RPKI and
proteinuria < 0.5 g/d; and 14 patients who began RRT
before 1.5 years after biopsy (3 with less than 5 years
of duration of DM). As shown in Table 4, compared
to the remainder of the patients, the silent DN subjects
presented with a shorter evolution time of diabetes, had
worse renal function at the time of biopsy, had a higher
frequency of RPKI and less HbAlc, and had more
advanced histopathological forms, and they presented
more renal events. They frequently had more cardiovas-
cular disease, although this difference was not statisti-
cally significant. To estimate the risk of silent DN, we
adjusted a multivariate regression model including possi-
ble bias factors: age, eGFR, proteinuria, glomerular class,
CVD and HbAlc. The final model (Table 5) estimated
the risk for silent DN of 2.1 (95%CI: 0.8-5.1), adjusted
for cardiovascular disease and HbAlc. The remainder of
the factors were discarded as they were considered con-
founders. Figure 1B illustrates the renal survival curves
in silent DN, compared to the other subjects.

The results of univariate Cox proportional hazard
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analysis, according to clinical variables and histopatho-
logical variables, are shown in Tables 6 and 7, respec-
tively. Clinical variables statistically significantly associ-
ated with renal end point were: baseline and renal biopsy
eGFR and serum creatinine; BMI < 30 kg/ m’ Hb Al <
7%; RPKI; silent DN; and coexistence of cardiovascular
disease. Of the histopathological variables, only glomer-
ular class IV and percentage of global glomerulosclerosis
were statistically significantly associated with the renal
end point.

The results of multivariate Cox proportional hazard
models are shown in Table 8. We found that eGFR,
cardiovascular disease and HbAlc at the time of biopsy
were risk factors for progression of DN (initiation of
renal replacement therapy or decline = 25% and change
in CKD category), adjusted for age and sex. For every
10 mI./min per 1.73 m” decrease in eGFR, we obtained
a DN progression risk of HR = 2 (1.3-3.0) (P = 0.001).
Patients with cardiovascular disease were at greater risk
for DN progression (HR = 2.8, 1.1-7.1; P = 0.032). Al-
though diabetic patients with CKD and HbAlc < 7%
showed greater renal progression risk than patients with
HbAlc = 7%, with an HR of 2.9 (1.0-8.4), this effect
was not statistically significant (P = 0.054). Harrel’s ¢ in-
dex was 0.823, indicating acceptable predictive ability.

DISCUSSION

The present study analyzed clinical and histopathological
factors associated with worse renal prognosis in a cohort
of patients with biopsy-proven diabetic nephropathy,
mostly type 2 diabetics. Two thirds of the patients had
an eGFR at the time of the biopsy < 45 mL/min per 1.73
m”, that is, irreversible damage to renal function, and
half of the patients reached ESRD in a median period
of 3.4 years.

In our seties, eGFR at time of biopsy was a detet-
minative factor for CKD progression, as is already well

known. In contrast, proteinuria was not associated with
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Table 2 Renal parameters and evolution 7 (%)

Previous renal data (7 = 39) Renal biopsy (7 = 45) End of follow-up (7 = 24)

Time prior to biopsy (mo) (range)

Follow-up period (yr) (range)

Renal biopsy indication RPKI
Nephrotic proteinuria
CKD

Serum creatinine (mg/dL) (range)

eGFR (mL/min per 1.73 m’) (range)

'eGFR category G5<15
G4 15-30
G3b 30-45
G3a 45-60
G2 60-90
G1>90

> 25% drop in eGFR prior to biopsy

*Proteinuria (range)

*Proteinuria category Al <150
A2150-500
A3 >500

RRT

‘CKD progression

eGFR improvement > 25%

Exitus

73452
(1.1-24.1)
34+29
(0.2-11.8)
8 (17.8)
28 (62.2)
9 (20)
1.6+08 23+15 23+18
(0.8-4.5) (0.8-6) (0.79.1)
51.4+209 39.1+225 40.8+25
(14.7-97.6) (8.1-101.2) (5.1-107.1)
7 (15.6) 24 (53.3)
8 (17.8) 6 (13.3)
15 (33.3) 5(11.1)
7 (15.6) 7 (15.6)
7 (15.6) 1(2.2)
1(22) 2 (4.4)
13 (33.3)
37+34 45+27
(0-12.9) (1-8.9)
3(88) 0
2(5.9) 4(89)
29 (85.3) 41 (91.1)
2 5 21 (46.7)
7 (15.6)
4(89)
5 (11.1)

'GFR categories (mL/min per 1.73 m’): G1 = GFR = 90; G2 = 60-89; G3a = 45-59; G3b = 30-44; G4 = 15-29; G5 < 15. *Baseline proteinuria was measured us-
ing protein/ creatinine ratio in spot urine (mg/g). Renal biopsy proteinuria was measured using excretion rate over 24 h (g/d). *Proteinuria categories are

described based on protein-to-creatinine ratio (mg/g) or protein excretion rate (mg/24 h) in: A1 < 150, A2 = 150-500, A3 = 500. *CKD progression: 25% or

greater eGFR decline, accompanied by a decrease in GFR category. RPKI: Rapidly progressive kidney injury; eGFR: Estimated glomerular filtration rate;

CKD: Chronic kidney disease; RRT: Renal replacement therapy.

worse renal prognosis, although the majority of patients
showed proteinuria > 500 g/d, but most of patients
without proteinuria also experienced renal events.

Although our study included selection bias, which
was the clinical indication for renal biopsy, our series
included only cases of DN in which other causes of re-
nal damage had been excluded. Therefore, our findings,
even if they cannot be extrapolated to all patients with
DN, could increase understanding of why some patients
with diabetes have atypical clinical courses and are diag-
nosed in advanced stages of renal disease, with minimal
therapeutic possibilities.

Although the majority of patients had been medically
followed up before biopsy, this fact did not prevent neg-
ative evolution or late diagnosis of the illness. The RPKI
presentation form, predominant in 33% of the patients,
was associated with a poor renal prognosis, although it
behaved as a confounding factor and not as an indepen-
dent risk factor.

It was shown” that, in DN, relatively small eleva-
tions in serum creatinine could significantly underesti-
mate the degree of renal damage, and these elevations
were unpredictable most of the time.

Without a doubt, this fact contributed to the large
proportion of patients in our series that we classified
with silent diabetic nephropathy, that is, cases that went
unnoticed until advanced stages. These patients had
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shorter diabetes evolution times; they presented a higher
frequency of RPKI, a major loss of renal function at the
moment of the biopsy, and they had a higher proportion
of renal events. Although they had more cardiovascular
diseases compared to the remainder of the group, this
difference was not statistically significant.

All these data support that serum creatinine is not a
good parameter for monitoring renal function in diabetic
patients and that even with normal serum creatinine
levels, eGEFR should be a routine test. It is probable that
an eGFR at less than 90 mL/min per 1.73 m®, we should
recommend several tests per year in these patients to de-
tect CKD progression and optimize their treatment.

In a study of 22 biopsy-proven diabetic nephropathy
cases''”, these authors found in the majority of cases evi-
dence of acute kidney injury in their biopsies, including
tubular necrosis and interstitial inflammation, although
seven subjects had similar rates of progression and yet
undetectable acute events. In our series, we excluded
those patients in whom we suspected renal failure sec-
ondary to another etiology. However, it is possible that
some cases of functional loss might have existed, espe-
cially in nephrotic patients, because in four patients, we
observed an improvement in renal function during fol-
low-up. Other authors found that interstitial lesions, but
not glomerular class, was a significant predictor of renal

prognosis in diabetic nephropathy in type 2 diabetes™,
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Table 3 Clinical and histopathological findings according to glomerular classification of diabetic nephropathy 7 (%)

I1-Ia-Ib (7 = 18) m @ = 23) N @ =4)

Age (yr) 5994122 58.1+14.1 523+154
Years of diabetes 91+74 93+63 15.1+18
BMI (kg/m’) 29+49 3016 26.8+24
Serum creatinine (mg/dL) 2+1.2 22+14 44+19
eGFR (mL/min per 1.73 m’) 4234219 40.4+229 17.6 £12.3
HbAlc (%) 6.7+14 63+13 6.7%2
Proteinuria (g/d) 31+£26 52+4 47+5.6
Serum albumin (g/dL) 3.6+0.7 33+0.7 29+0.7
Serum cholesterol (mg/dL) 165.4 £71.6 191.5 £34.6 213+0
Hypertension 16 (88.9) 22 (95.7) 4 (100)
Diabetic retinopathy 7 (38.9) 9 (39.1) 2 (50)
CVD 7 (38.9) 6 (26.1) 3 (75)
RPKI 0 6 (33.3) 7 (30.4)
Patients with renal events 9 (50) 15 (65.2) 4 (100)
RRT 6 (33.3) 11 (47.8) 4 (100)
"Years from biopsy to renal event 42+12 34+14 04+04
% of global glomerulosclerosis 181+12.8 184 +15.1 773 £16.9
Interstitial fibrosis 0 1(5.6) 0 0
and tubular atrophy 1 10 (55.6) 13 (56.5) 0

2 5(27.8) 9(39.1) 1 (25)

3 2 (11.1) 1(4.3) 3 (75)
Interstitial inflammation 0 3 (16.7) 0 0

1 14 (77.8) 22 (95.7) 4 (100)

2 1(5.6) 1(4.3) 0
Arteriolar hyalinosis 0 1(5.6) 1(4.3) 1(25)

1 3 (16.7) 2(8.7) 0

2 14 (77.8) 20 (87) 3 (75)
Large vessel arteriosclerosis (yes) 17 (94.4) 19 (86.4) 4 (100)

Years from biopsy to renal event are expressed as medians + SEs, estimated by Kaplan-Meier method. CVD: Cardiovascular disease; BMI: Body mass in-

dex; RPKI: Rapidly progressive kidney injury; RRT: Renal replacement therapy; eGFR: Estimated glomerular filtration rate.

Table 4 Clinical differences at the time of biopsy between silent and non-silent diabetic nephropathy n (%)

Non-silent DN (7 = 20) Silent DN (7 = 25) P value
Age (yr) 55.8+12.2 60.3 +14.1
Sex (women) 5 (25) 8 (32)
BMI (kg/m’) 30.9+63 28+4.1
T2 DM 17 (85) 21 (84)
Duration of diabetes (year) 125+53 7+8.9 0.005
Follow-up period (year) 34+35 35+27
Smoking, active or past 16 (80) 18 (72)
Retinopathy 8 (40) 10 (40)
CVD 6 (30) 10 (40)
HbA1lc (%) 7+12 62+15 0.03
Serum creatine at biopsy (mg/dL) 18+1 27+1.6 0.03
eGER at biopsy (mL/min per 1.73 m®) 47 £22.5 32.9+20.8 0.04
Proteinuria (g/d) 35+26 5+43
Hematuria 8 (44.4) 10 (40)
RPKI 3 (15) 12 (48) 0.03
CKD progression 3 (15) 10 (50) 0.04
Renal events 8 (40) 20 (80) 0.01
Histopathological class AP II-IV 9 (45) 18 (72)
Glomerular sclerosis percentage 18.8+14.3 272+264
IFTA 0-1 12 (60) 12 (48)
IFTA 2 7 (35) 8(32)
IFTA 3 15 5 (20)
Severe arteriolar hyalinosis 15 (75) 22 (88)
Large vessel arteriosclerosis 18 (94.7) 22 (88)
RAASI treatment 18 (90) 22 (88)
Statins treatment 15 (75) 18 (72)

IFTA: Interstitial fibrosis and tubular atrophy; CVD: Cardiovascular disease; RPKI: Rapidly progressive kidney injury; RRT: Renal replacement therapy;
CKD: Chronic kidney disease; eGFR: Estimated glomerular filtration rate; BMI: Body mass index; RAASI: Renin-angiotensin aldosterone system inhibitor;

DN: Diabetic nephropathy; DM: Diabetes mellitus.
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Table 5 Muiltivariate Cox proportional model of renal end

point by the variable silent diabetic nephropathy

Variables in the equation HR 95%Cl

Lower Upper
CVD 3.943 1.649 9.429
HbA1c% 0.724 0.516 1.016
Silent DN 2.137 0.819 5.573

Silent DN: Histologic diagnosis of DN and RPKI without significant
proteinuria (< 0.5 g/d) and/or a DM with less than 5 years of evolution
and/or the need to begin RRT before 1.5 years after renal biopsy. CVD:
Cardiovascular disease; DN: Diabetic nephropathy; HR: Hazard ratio;
DM: Diabetes mellitus.

but it was a small series of 69 type 2 diabetic patients, all
with overt proteinuria.

The only histopathological finding of our series that
proved to be a risk factor for renal progression was ad-
vanced diabetic glomerulosclerosis. It is possible that if
our sample had been larger, we would have been able to
demonstrate prognostic values of more benign histologi-
cal types, as observed by the different lengths of renal
survival seen in our series, which was worse for type III
nodular sclerosis, compared to patients with types [ and
Ma-1b.

Another risk factor associated with poor renal prog-
nosis was a BMI < 30 kg/ m’, Although obesity is a risk
factor for CKD and ESRD"" its effects have not been
clear in patients with T2DM™, Although in our study,
BMI seemed to have a paradoxical effect, similar to
that described in the survival of patients with T2DM in
TSR™, it was not an independent risk factor for renal
progression.

In the present study, HbAlc < 7% was correlated
with worse renal prognosis in patients with established
DN. Important large, randomized, controlled, multi-
center trials have shown that intensive glycemic control
in T2DM reduces the risk of albuminuria and protein-
uria” but evidence has been lacking that intensive
glycemic control reduces the risk of significant clinical
renal outcomes, such as doubling of serum creatinine
level, ESRD or death from renal disease™. In these tri-
als, severe hypoglycemia was clearly increased among
intensively treated patients”. In contrast, we know that
the individuals with progressive renal dysfunction are at
increased risk for hypoglycemia, which is multifactorial.

These trials have cither failed to demonstrate a ben-
efit of glucose lowering for CVD risk or have even sug-
gested an increased CVD risk with very tight glycemic
control, most likely explained by the adverse effects of
hypoglycemia on the heart and blood vessels™. Acute
hypoglycemia triggers a cascade of physiologic respons-
es, including the activation of inflammatory pathways,
release of counter-regulatory hormones, including epi-
nephrine, and reduced blood flow to the myocardium.

In a recent prospective study in older adults with
diabetes™ ) an association between dementia and hav-
ing presented hypoglycemic episodes during 12 years of
follow-up was found. The authors indicated as possible
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etiopathogenic mechanisms hypoxia by vasoconstriction,
neuronal loss, hyperinsulinemia, exacerbation of the oxi-
dative stress and inflammatory mediators. Although this
series was adjusted for cardiovascular events, small vessel
vascular disease was not discharged, so it is possible that
cerebral microinfarcts played some part in cerebral atro-
phy and cognitive deterioration.

In the present study, a past history of CVD was iden-
tified as an independent risk factor for CKD progres-
sion in DN, almost tripling the risk of progressive CKD.
Although the effects that diabetic CKD has on CV risk
are well known"””, the renal risk of CVD in DN has not
been defined. Some authors have advocated that vas-
cular disease of the kidney can explain nonalbuminuric
progressive DN In our seties, the prevalence of CVD
was similar or even slightly lower than that reported by
these authors (37% in patients with reduced eGFR), but
we have already mentioned that this form of onset was
very rare in our series. Similar degrees of intrarenal vas-
cular disease, measured by the Doppler resistance index
of the interlobar renal arteries, were found in diabetic
patients with reduced GFR, regardless of their albumin-
uria status.

Our data sustain that regardless of albuminuric phe-
notype, past history of CVD is a risk factor for progres-
sive renal function decline in DN, as other authors have
found®. In support of this theory, a recent study"™
linked cerebral microinfarcts, diagnosed by magnetic
resonance imaging, with low eGFR and worse renal
prognosis in type 2 DM, regardless albuminuria. The
risk of doubling of the serum creatinine concentration
or the need for dialysis was significantly greater for pa-
tients with silent cerebral infarction (HR = 4.79, 95%CI:
2.72-8.46) than for patients without silent cerebral in-
farction. The authors believe that this association might
have been due to the similarity between renal and cere-
bral vascular hemodynamic behaviors.

Therefore, it is interesting that in our series, we found
that cardiovascular disease and tighter glycemic control
were DN progression risk factors. Although our findings
cannot be extrapolated to the totality of patients with di-
abetic nephropathy, we can speculate that at least in dia-
betic patients with vascular disease, the benefits of strict
glycemic control do not improve renal prognosis when
kidney failure has already been established. It is possible
that on an already damaged renal parenchyma, hypo-
glycemia could induce the release of proinflammatory
mediators by means of hypoxia, which could explain the
accelerated evolution of renal failure in patients with an
inflamed substrate prone to cardiovascular disease.

Some studies have revealed that serum levels of
various proinflammatory cytokines, chemokines and
adhesion molecules, particularly TNF-q and IP-10, were
associated with the severity of DN and of atherosclero-
sis™. These molecules could be useful markers for the
progression of DN and atherosclerosis.

In conclusion, in our study of a cohort of patients
with biopsy-proven diabetic nephropathy and kidney
failure, we found that a history of CVD was an inde-
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Table 6 Univariate Cox proportional hazard analysis of renal end point, according to clinical variables

HR 95%Cl P value
Lower Upper

Age (yr) 1.00 0.97 1.03
Sex (men) 1.19 0.50 2.85
Diabetes type (2/1) 0.76 0.31 1.91
Diabetes duration (years) 1.01 0.95 1.07
BMI < 30 (yes/no) 2.94 1.09 7.69 0.03
Smoker (yes/no) 0.92 0.34 2.50
Hypertension (yes/no) 1.01 0.13 7.69
CVD (yes/no) 4.56 1.94 10.69 0.000
Retinopathy (yes/no) 1.24 0.56 2.75
Baseline Serum creatinine (mg/dL) 218 1.14 416 0.02
Baseline eGFR (mL/min per 1.73 m’) 0.98 0.95 1.00
"Baseline proteinuria (g/g) 1.12 0.98 1.27
eGFR drop > 25% before biopsy 3.96 1.54 10.18 0.004
Serum creatinine (mg/dL) at biopsy 2.97 1.91 4.61 0.000
eGFR (mL/min per 1.73 m’) at biopsy 0.94 0.92 0.97 0.000
RPKI 2.74 121 6.24 0.02
*Proteinuria at biopsy (g/d) 1.09 0.97 1.23
Hematuria 1.65 0.72 3.82
Serum albumin (g/dL) 0.75 0.41 1.35
HbAlc % (<7/=7) 3.87 123 9.25 0.02
Total cholesterol (mg/dL) 0.98 0.96 1.01
RAASI treatment (yes/no) 0.59 0.22 1.59
Statin treatment 0.66 0.27 1.62
Silent DN 3.04 1.26 73 0.02

'Baseline proteinuria was measured using protein/creatinine ratio in spot urine (g/g). ‘Renal biopsy proteinuria was measured using excretion rate in 24 h

(g/d). BMI: Body mass index; CVD: Cardiovascular disease; eGFR: Estimated glomerular filtration rate; RPKI: Rapidly progressive kidney injury; RAASI:

Renin-angiotensin aldosterone system inhibitor; DN: Diabetic nephropathy.

Table 7 Univariate Cox proportional hazard analysis of renal end point, according to histological variables

HR 95%Cl P value
Glomerular class M/ I-Ta-Ib 1.2 0.5 29
IV/ 1-Tla-Tb 5.6 1.6 19.7 0.007
IV/ I 4.6 14 15.1 0.01
% of global glomerulosclerosis 1.0 1.0 1.0 0.01
IFTA (>25 < 25%) 12 05 25
Arteriolar hyalinosis Severe/mild 0.7 0.2 22
Large vessel arteriosclerosis (yes) 1-2/0 1.2 0.4 41

HR: Hazard ratio; IFTA: Interstitial fibrosis and tubular atrophy.

Table 8 Multivariate Cox proportional hazard model of renal

end point, adjusted for age and sex

HR  95%CI for HR P value
Lower Upper
CVD 2.75 1.07 7.11 0.036
RPKI 1.29 0.46 3.64 0.626
eGFR (10 mL/min per 1.73 mz) 1.96 1.28 3.00 0.001
HbA1c% (<7/=7) 2.88 0.98 8.44 0.054

CVD: Cardiovascular disease; HR: Hazard ratio; RPKI: Rapidly progres-
sive kidney injury; eGFR: Estimated glomerular filtration rate.

pendent progression factor for diabetic nephropathy
and that levels of HbAlc less than 7% could favor renal
progression, especially in cases with associated vascular
disease. Whether this accelerated progression is due to
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renal vascular disease or to an underlying inflammatory
state could not be clarified in this study.

It is necessary to diagnose diabetic patients at risk for
cardiovascular disease and kidney disease progression
before these lesions become irreversible. The biochemi-
cal parameters normally used in clinical settings are not
good markers of renal progression. Prospective studies
should be undertaken to evaluate the usefulness more
refined parameters, such as cystatine C clearance and
inflammatory and early vascular damage markers, in dia-
betic patients to detect and treat these patients earlier.
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COMMENTS

Background

Diabetes mellitus (DM) is one of the leading causes of end-stage kidney dis-
ease. Different forms of presentation and progression of diabetic nephropathy
have been described, both in DM1 and DM2.

Research frontiers

The prognostic factors of diabetic nephropathy (DN) have not been well es-
tablished, nor have been the indicators for identifying patients at greater risk
for progression. Further translational studies should be performed to increase
knowledge of the etiopathogenic mechanisms and treatment of this type of ne-
phropathy.

Innovations and breakthroughs

This study supports that glomerular lesions were the basic substrates respon-
sible for renal insufficiency in a subgroup of diabetic patients. DN sometimes
presents with rapid progression despite proteinuria. It is probable that glomeru-
lar lesions and cardiovascular disease in diabetic patients share a common
substrate that implies a worse prognosis for these patients. Further studies are
needed to support the theory of a possible negative renal effect of strict meta-
bolic control in patients with established diabetic nephropathy.

Applications

Serum creatinine and proteinuria are not early markers to detect the risk of
progression in DN. The threshold of estimated glomerular filtration rate (eGFR),
less than which renal function must be monitored, should be much higher in
diabetic patients than in other chronic kidney disease patients, especially if
there are associated cardiovascular risk factors. Authors should be cautious in
metabolic control of patients with cardiovascular disease and DN.
Terminology

Diabetic nephropathy: Renal complications of diabetes; Histopathological di-
agnosis: The histopathological diagnosis of DN is based on light and electron
microscopic glomerular lesions. Tubulointerstitial and vascular lesions often
accompany glomerular changes, but they are not specific to diabetes; Silent
disease: This term describes ischemic heart disease in diabetic patients who
presents as myocardial ischemia without angina. In this study, the authors have
extrapolated this term to nephropathy to refer to the way it presents, with hardly
any clinical renal expression until advanced stages of illness.

Peer review

This is an interesting observational study on the clinical course of DN, focusing
in particular on a novel phenotype called silent DN.
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basic and clinical significance.

VN is edited and published by Baishideng Publishing Group
(BPG). BPG has a strong professional editorial team composed
of science editors, language editors and electronic editors. BPG
currently publishes 42 OA clinical medical journals, including 41
in English, has a total of 15471 editorial borad members or peer
reivewers, and is a world first-class publisher.

Columns

The columns in the issues of /N will include: (1) Editorial: The
editorial board members are invited to make comments on an im-
portant topic in their field in terms of its current research status
and future directions to lead the development of this discipline; (2)
Frontier: The editorial board members are invited to select a highly
cited cutting-edge original paper of his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be
resolved, and future research directions to help readers understand
his/her important academic point of view and future research dir-
ections in the field; (3) Diagnostic Advances: The editorial board
members are invited to write high-quality diagnostic advances in
their field to improve the diagnostic skills of readers. The topic
covers general clinical diagnosis, differential diagnosis, pathological
diagnosis, laboratory diagnosis, imaging diagnosis, endoscopic diag-
nosis, biotechnological diagnosis, functional diagnosis, and physical
diagnosis; (4) Therapeutics Advances: The editotial board members
are invited to write high-quality therapeutic advances in their field
to help improve the therapeutic skills of readers. The topic covers
medication therapy, psychotherapy, physical therapy, replacement
therapy, interventional therapy, minimally invasive therapy, endo-
scopic therapy, transplantation therapy, and surgical therapy; (5)
Field of Vision: The editorial board members atre invited to write
commentaries on classic articles, hot topic articles, or latest articles
to keep readers at the forefront of research and increase their
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levels of clinical research. Classic articles refer to papers that are
included in Web of Knowledge and have received a large number
of citations (ranking in the top 1%) after being published for more
than years, reflecting the quality and impact of papers. Hot topic
articles refer to papers that are included in Web of Knowledge and
have received a large number of citations after being published for
no more than 2 years, reflecting cutting-edge trends in scientific
research. Latest articles refer to the latest published high-quality
papers that are included in PubMed, reflecting the latest research
trends. These commentary articles should focus on the status quo
of research, the most important research topics, the problems that
have now been resolved and remain to be resolved, and future
research directions. Basic information about the article to be com-
mented (including authors, article title, journal name, year, volume,
and inclusive page numbers; (6) Minireviews: The editorial board
members are invited to write short reviews on recent advances and
trends in research of molecular biology, genomics, and related cut-
ting-edge technologies to provide readers with the latest knowledge
and help improve their diagnostic and therapeutic skills; (7) Review:
To make a systematic review to focus on the status quo of research,
the most important research topics, the problems that have now
been resolved and remain to be resolved, and future research direc-
tions; (8) Topic Highlight: The editorial board members are invited
to write a series of articles (7-10 articles) to comment and discuss
a hot topic to help improve the diagnostic and therapeutic skills of
readers; (9) Medical Ethics: The editorial board members are invited
to write articles about medical ethics to increase readers’ knowledge
of medical ethics. The topic covers international ethics guidelines,
animal studies, clinical trials, organ transplantation, ez.; (10) Clinical
Case Conference or Clinicopathological Conference: The editorial
board members are invited to contribute high-quality clinical case
conference; (11) Original Articles: To report innovative and original
findings in nephrology; (12) Brief Articles: To briefly report the
novel and innovative findings in nephrology; (13) Meta-Analysis: To
summarize a given quantitative effect, e.g., the clinical effectiveness
and safety of clinical treatments by combining data from two or
more randomized controlled trials, thereby providing more precise
and externally valid estimates than those which would stem from
each individual dataset if analyzed separately from the others; (14)
Case Report: To report a rare or typical case; (15) Letters to the
Editor: To discuss and make reply to the contributions published
in WJN, or to introduce and comment on a controversial issue of
general interest; (16) Book Reviews: To introduce and comment on
quality monographs of nephrology; and (17) Autobiography: The
editorial board members are invited to write their autobiography to
provide readers with stories of success or failure in their scientific
research career. The topic covers their basic personal information
and information about when they started doing research work,
where and how they did research work, what they have achieved,
and their lessons from success or failure.
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Statement of informed consent

Manuscripts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated clearly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might disclose
the identity of the subjects under study should be omitted. Authors
should also draw attention to the Code of Ethics of the World Med-
ical Association (Declaration of Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should conform to Good Clinical
Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/or the Wotld Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accom-
panied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.

SUBMISSION OF MANUSCRIPTS

Manuscripts should be typed in 1.5 line spacing and 12 pt. Book
Antiqua with ample margins. Number all pages consecutively, and
start each of the following sections on a new page: Title Page,
Abstract, Introduction, Materials and Methods, Results, Discus-
sion, Acknowledgements, References, Tables, Figures, and Figure
Legends. Neither the editors nor the publisher are responsible for
the opinions expressed by contributors. Manuscripts formally ac-
cepted for publication become the permanent property of Baish-
ideng Publishing Group Co., Limited, and may not be reproduced
by any means, in whole or in part, without the written permission
of both the authors and the publisher. We reserve the right to copy-
edit and put onto our website accepted manuscripts. Authors should
follow the relevant guidelines for the care and use of laboratory ani-
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mals of their institution or national animal welfare committee. For
the sake of transparency in regard to the performance and report-
ing of clinical trials, we endorse the policy of the ICMJE to refuse
to publish papers on clinical trial results if the trial was not recorded
in a publicly-accessible registry at its outset. The only register now
available, to our knowledge, is http://www.clinicaltrials.gov spon-
sored by the United States National Library of Medicine and we en-
courage all potential contributors to register with it. However, in the
case that other registers become available you will be duly notified.
Aletter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photo-
graphs and illustrations because rejected manusctipts will not be
returned to the author(s) and the editors will not be responsible
for loss or damage to photographs and illustrations sustained dur-
ing mailing.

Online submissions

Manusctipts should be submitted through the Online Submission
System at: http:/ /www.wignet.com/esps/. Authors are highly recom-
mended to consult the ONLINE INSTRUCTIONS TO AUTHORS
(http:/ /www.wignet.com/2220-6124/¢_info_20100722180909.htm)
before attempting to submit online. For assistance, authors encoun-
tering problems with the Online Submission System may send an
email desctibing the problem to bpgoffice@wjgnet.com, or by tele-
phone: +86-10-85381892. If you submit your manuscript online, do
not make a postal contribution. Repeated online submission for the
same manusctipt is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
¢gins. Style should conform to our house format. Required informa-
tion for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by ICMJE, based on (1) substantial contribu-
tions to conception and design, acquisition of data, or analysis and
interpretation of data; (2) drafting the article or revising it critically
for important intellectual content; and (3) final approval of the ver-
sion to be published. Authors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, 1i-Xin Mei, Department of Pathology, Chengde Medic-
al College, Chengde 067000, Hebei Province, China. One author may
be represented from two institutions, for example, George Sgourakis,
Department of General, Visceral, and Transplantation Surgery,
Hssen 45122, Germany; George Sgourakis, 2nd Surgical Department,
Korgialenio-Benakio Red Cross Hospital, Athens 15451, Greece

Author contributions: The format of this section should be:
Author contributions: Wang CL and Liang L. contributed equally
to this work; Wang CL, Liang L, Fu JE Zou CC, Hong F and Wu
XM designed the research; Wang CL, Zou CC, Hong F and Wu
XM performed the research; Xue JZ and Lu JR contributed new
reagents/analytic tools; Wang CL, Liang L. and Fu JF analyzed the
data; and Wang CL, Liang L. and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g., Supported by National
Natural Science Foundation of China, No. 30224801
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Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor
of Medicine, Chief, Liver Center, Gastroenterology Division, Uni-
versity of California, Box 0538, San Francisco, CA 94143, United
States. montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.g., Tele-
phone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision on
acceptance is made only when at least two experts recommend
publication of an article. All peer-reviewers are acknowledged on
Express Submission and Peer-review System website.

Abstract

There are unstructured abstracts (no less than 200 words) and struc-
tured abstracts. The specific requirements for structured abstracts
are as follows:

An informative, structured abstract should accompany each
manuscript. Abstracts of original contributions should be struc-
tured into the following sections: AIM (no more than 20 words;
Only the purpose of the study should be included. Please write the
Aim in the form of “To investigate/study/...”), METHODS (no
less than 140 words for Original Articles; and no less than 80 words
for Brief Articles), RESULTS (no less than 150 words for Original
Articles and no less than 120 words for Brief Articles; You should
present P values where appropriate and must provide relevant data
to illustrate how they were obtained, e.g., 6.92 = 3.86 »s 3.61 £ 1.67,
P <0.001), and CONCLUSION (no mote than 26 words).

Key words
Please list 5-10 key words, selected mainly from Index Medicus, which
reflect the content of the study.

Core tip

Please write a summary of less than 100 words to outline the
most innovative and important arguments and core contents in
yout paper to attract readers.

Text

For articles of these sections, original articles and brief articles, the main
text should be structured into the following sections: INTRODUC-
TION, MATERIALS AND METHODS, RESULTS and DISCUS-
SION, and should include appropriate Figures and Tables. Data should
be presented in the main text or in Figures and Tables, but not in both.

Hllustrations

Figures should be numbered as 1, 2, 3, ez, and mentioned clearly in
the main text. Provide a brief title for each figure on a separate page.
Detailed legends should not be provided under the figures. This part
should be added into the text where the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars
should be used rather than magnification factors, with the length of
the bar defined in the legend rather than on the bar itself. File names
should identify the figure and panel. Avoid layering type directly over
shaded or textured areas. Please use uniform legends for the same
subjects. For example: Figure 1 Pathological changes in atrophic gas-
tritis after treatment. A: ...; B: ., C: ;D L Er L Fro G Llete Tt s
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e, and mentioned
cleatly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
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but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. P <
0.05,"P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, P < 0.05 and P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and ‘P < 0.01.
Other notes in tables or under illustrations should be expressed as
'F, °E, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration,
each curve should be labeled with @, o, m, 0, A, /\, ez., in a cer-
tain sequence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!?”, Tf references are cited directly
in the text, they should be put together within the text, for example,
“Prom references””*!, we know that...”

When the authors write the references, please ensure that the order
in text is the same as in the references section, and also ensure the spell-
ing accuracy of the first author’s name. Do not list the same citation
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gov/sites/entrez?db=pubmed and http://www.crossref.org/Sim-
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Style for journal references

Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the in-
itial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg.13.5396].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.
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Careaction 2002; 1-6 [PMID: 12154804|

Books
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Chapter in a book (list all anthors)

11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14  Christensen S, Oppacher E An analysis of Koza's computa-
tional effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller ], Ryan C, Tettamanzi AG, editors. Genetic
programming, HuroGP 2002: Proceedings of the 5th Euro-
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Kinsdale, Ireland. Berlin: Springer, 2002: 182-191
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Patent (list all authors)
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Statistical data
Write as mean £ SD or mean £ SE.

Statistical expression

Express 7test as 7 (in italics), I test as I (in italics), chi square test as XZ
(in Greek), related coefficient as 7 (in italics), degree of freedom as v (in
Grecek), sample number as # (in italics), and probability as P (in italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 ug/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L. formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, efe. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/2220-6124/
g info_20100725073806.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on first
mention in the text. In general, terms should not be abbreviated un-
less they are used repeatedly and the abbreviation is helpful to the
reader. Permissible abbreviations are listed in Units, Symbols and Ab-
breviations: A Guide for Biological and Medical Editors and Authors
(Ed. Baron DN, 1988) published by The Royal Society of Medicine,
London. Certain commonly used abbreviations, such as DNA, RNA,
HIV, 1LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR, CSF, IgG,
ELISA, PBS, ATP, EDTA, mAb, can be used directly without further

explanation.

Italics

Quantities: 7 time or temperature, ¢ concentration, 4 area, /length,
» mass, I volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EcoRl, Hindl, BawHI1, Kbo 1, Kpn 1, ete.

Biology: H. pylori, E coli, ete.

Examples for paper writing
All types of articles’ writing style and requirement will be found in the
link: http:/ /www.wjgnet.com/esps/NavigatonInfo.aspxrid=15

RESUBMISSION OF THE REVISED
MANUSCRIPTS

Authors must revise their manuscript carefully according to the
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revision policies of Baishideng Publishing Group Co., Limited. The
revised version, along with the signed copyright transfer agreement,
responses to the reviewers, and English language Grade A certifi-
cate (for non-native speakers of English), should be submitted to
the online system zia the link contained in the e-mail sent by the edi-
tor. If you have any questions about the revision, please send e-mail
to esps@wjgnet.com.

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2220-6124/¢_info_20100725073726.htm.

Responses to reviewers

Please tevise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/2220-6124/
g_info_20100725073445.htm.

Proof of financial support
For papers supported by a foundation, authors should provide a copy
of the approval document and serial number of the foundation.

Links to documents related to the manuscript

WJN will be initiating a platform to promote dynamic interactions
between the editors, peer reviewers, readers and authors. After a
manuscript is published online, links to the PDF version of the
submitted manuscript, the peer-reviewers’ report and the revised
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