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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 

percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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ABSTRACT
 

BACKGROUND: The sphenoid sinuses are located at the skull base at the junction of the anterior and middle 
cerebral fossae. The sphenoid sinus drains through a single ostium into the sphenoethmoid recess: this ostium 
is classically situated 7 cm from the base of the columella at an angle of 30° with the floor of the nose in a 
parasagittal plane, and this usually corresponds to a location halfway up the anterior wall of the sinus. Endo-
scopically, the posteroinferior end of the superior turbinate points superiorly and medially toward the ostium 
and thus represents a very important landmark to identify it. The objective of this study was to establish 
whether there is uniformity of distance measurements both from nasal aperture and between right and left 
sphenoidal sinuses.

METHODS: This study was conducted in conjunction with the department of Anatomy at the National Univer-
sity of Ireland, Galway, Ireland. Total of 10 cadavers were examined with rigid nasal endoscopes, guide wires 
and digital vernier caliper. Distances were obtained for anterior and posterior sphenoid walls in each cadav-
er on each side.

RESULTS: The total mean distance from nasal aperture to anterior sphenoidal wall was 70.17mm (range 
61.04-79.32) and the mean distance from nasal aperture to posterior sphenoidal wall was 83.82mm (range 
75.10-90.87mm).

CONCLUSIONS: The analysis of the study revealed wide variations of distance, both from the nasal aperture 
and between Right & Left sinuses. 

KEY WORDS: Sphenoid sinus, Endoscopy of sphenoid sinus, anterior wall of sphenoid, 
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INTRODUCTION

The sphenoid sinuses are located at the skull base at 
the junction of the anterior and middle cerebral 
fossae. Their growth starts between the third and 
fourth months of fetal development, as an invagina-
tion of the nasal mucosa into the posterior portion of 
the cartilaginous nasal capsule. Between birth and 

3 years of age, the sphenoid is primarily a pit in the 
sphenoethmoid recess. Pneumatization of the sphe-
noid bone starts at age three, extends toward the 
sella turcica by age seven, and reaches its final 
form in the mid- teens1,2 The sphenoid sinus drains 
through a single ostium into the sphenoethmoid 
recess: this ostium is classically situated 7 cm from 
the base of the columella at an angle of 30° with 

the floor of the nose in a parasagittal plane, and this 
usually corresponds to a location halfway up the 
anterior wall of the sinus. Endoscopically, the 
posteroinferior end of the superior turbinate points 
superiorly and medially toward the ostium and thus 
represents a very important landmark to identify it. 
When polypoid changes are present distorting the 
normal anatomy, the ostium can be located adja-
cent to the nasal septum, at the level of the posteri-
or orbital floor seen through the middle meatal 
sinusotomy, usually within 10–12 mm from the superi-
or arch of the choana, and approximately 7 cm 
from the columella. The superior wall of the sphe-
noid sinus usually represents the floor of the sella 
turcica.3-5

In order to perform proper nasal endoscopy (diag-
nostic and therapeutic), complete and exact 
understanding of anatomy and anatomical varia-
tions of sphenoidal sinus is vital.The anatomy of 
paranasal sinuses is extremely complex due to their 
close proximity to important organs such as optic 
nerve, carotid artery, and skull base and this clarifies 
the importance of recognition of anatomical varia-
tions in this area. Functional endoscopic sinus 
surgery has become popularized during the last 
decade for treatment of many diseases related to 
nose and sinuses all over the world. So, knowledge 
about the intricate anatomy and normal variations 
of sinus and related structures is of vital importance 
for the sinus surgeon to avoid probable complica-
tions. The importance of variation of sinus anatomy 
is undeniable. 6,7  The first description of sphenoid 
sinus mucocele in 1989 (Stankiewicz) has led to the 
development of a variety of surgical approaches to 
the sphenoid sinus eg. Intracranial, transeptal, 
transantral, external, etc. but all these approaches 
had their inherent problems. The endoscopic 
intranasal transsphenoidal approach, however, 
affords outstanding visualization and a safe, 
straightforward approach to the sphenoid sinus.8 
The sphenoid sinus is considered the most variable 
of the paranasal sinuses9 in terms of degree and 
type of Pneumatization, number and position of 
intra and inter-sinus septa, relation with the 
surrounding surgical risk elements: the II, III, IV, V, VI 
and Vidian nerves, the ICA inside the cavernous 
sinus and the pituitary gland.10

The sphenoid sinuses vary in size and shape and 
owing to the lateral displacement of the intervening 
septum they are rarely symmetrical. They cannot be 
palpated during an extraoral examination. Their are 
average measurements are vertical height, 2.2 cm; 
transverse breadth, 2 cm.; antero-posterior depth, 
2.2 cm.11

METHODS

This prospective study was conducted in conjunc-
tion with the department of Anatomy at the Nation-
al University of Ireland, Galway, Ireland. This study 
involved examination of 12 adult cadavers compris-
ing of 6 male and 6 female cadavers. The tools used 
in the study included 0o rigid nasal endoscopes or 
nasoendoscope, light source, a guide wire, a 
temporary marker, a digital vernier Caliper, Freir’s 
elevator, nasal speculum and Blakesley nasal 
forceps.

During examination, a rigid naso-endoscope was 
introduced into nostril and identified sphenoid sinus. 
Blakesley nasal forceps opened the sinus and a 
guide wire followed this into the nostril. A mark on 
the wire by marker was made at collumella. 
Distances were measured with the help of vernier 
caliper from collumella to ostium of the sphenoid 
sinus and posterior wall of the sinus respectively.The 
distances are helpful in manufacturing the endo-
scopes with gradations, which are used in head & 
neck surgeries, thereby, increasing the accuracy of 
indepth Identification of landmarks intraoperatively.
The data was analyzed on SPSS version 22, to find 
the mean and p value.

RESULTS

The mean distance to anterior sphenoidal wall was 
70.17mm (range 61.04-79.32mm) of both the sexes 
and the mean distance from nasal aperture to 
posterior sphenoidal wall was 83.82mm (range 
75.10-90.87mm) between both the sexes.

The distance of anterior and the posterior wall of 
sphenoid sinuses of both sides from nasal aperture 
are mentioned in Table.1. 

DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 
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percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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INTRODUCTION

The sphenoid sinuses are located at the skull base at 
the junction of the anterior and middle cerebral 
fossae. Their growth starts between the third and 
fourth months of fetal development, as an invagina-
tion of the nasal mucosa into the posterior portion of 
the cartilaginous nasal capsule. Between birth and 

3 years of age, the sphenoid is primarily a pit in the 
sphenoethmoid recess. Pneumatization of the sphe-
noid bone starts at age three, extends toward the 
sella turcica by age seven, and reaches its final 
form in the mid- teens1,2 The sphenoid sinus drains 
through a single ostium into the sphenoethmoid 
recess: this ostium is classically situated 7 cm from 
the base of the columella at an angle of 30° with 

the floor of the nose in a parasagittal plane, and this 
usually corresponds to a location halfway up the 
anterior wall of the sinus. Endoscopically, the 
posteroinferior end of the superior turbinate points 
superiorly and medially toward the ostium and thus 
represents a very important landmark to identify it. 
When polypoid changes are present distorting the 
normal anatomy, the ostium can be located adja-
cent to the nasal septum, at the level of the posteri-
or orbital floor seen through the middle meatal 
sinusotomy, usually within 10–12 mm from the superi-
or arch of the choana, and approximately 7 cm 
from the columella. The superior wall of the sphe-
noid sinus usually represents the floor of the sella 
turcica.3-5

In order to perform proper nasal endoscopy (diag-
nostic and therapeutic), complete and exact 
understanding of anatomy and anatomical varia-
tions of sphenoidal sinus is vital.The anatomy of 
paranasal sinuses is extremely complex due to their 
close proximity to important organs such as optic 
nerve, carotid artery, and skull base and this clarifies 
the importance of recognition of anatomical varia-
tions in this area. Functional endoscopic sinus 
surgery has become popularized during the last 
decade for treatment of many diseases related to 
nose and sinuses all over the world. So, knowledge 
about the intricate anatomy and normal variations 
of sinus and related structures is of vital importance 
for the sinus surgeon to avoid probable complica-
tions. The importance of variation of sinus anatomy 
is undeniable. 6,7  The first description of sphenoid 
sinus mucocele in 1989 (Stankiewicz) has led to the 
development of a variety of surgical approaches to 
the sphenoid sinus eg. Intracranial, transeptal, 
transantral, external, etc. but all these approaches 
had their inherent problems. The endoscopic 
intranasal transsphenoidal approach, however, 
affords outstanding visualization and a safe, 
straightforward approach to the sphenoid sinus.8 
The sphenoid sinus is considered the most variable 
of the paranasal sinuses9 in terms of degree and 
type of Pneumatization, number and position of 
intra and inter-sinus septa, relation with the 
surrounding surgical risk elements: the II, III, IV, V, VI 
and Vidian nerves, the ICA inside the cavernous 
sinus and the pituitary gland.10

The sphenoid sinuses vary in size and shape and 
owing to the lateral displacement of the intervening 
septum they are rarely symmetrical. They cannot be 
palpated during an extraoral examination. Their are 
average measurements are vertical height, 2.2 cm; 
transverse breadth, 2 cm.; antero-posterior depth, 
2.2 cm.11

METHODS

This prospective study was conducted in conjunc-
tion with the department of Anatomy at the Nation-
al University of Ireland, Galway, Ireland. This study 
involved examination of 12 adult cadavers compris-
ing of 6 male and 6 female cadavers. The tools used 
in the study included 0o rigid nasal endoscopes or 
nasoendoscope, light source, a guide wire, a 
temporary marker, a digital vernier Caliper, Freir’s 
elevator, nasal speculum and Blakesley nasal 
forceps.

During examination, a rigid naso-endoscope was 
introduced into nostril and identified sphenoid sinus. 
Blakesley nasal forceps opened the sinus and a 
guide wire followed this into the nostril. A mark on 
the wire by marker was made at collumella. 
Distances were measured with the help of vernier 
caliper from collumella to ostium of the sphenoid 
sinus and posterior wall of the sinus respectively.The 
distances are helpful in manufacturing the endo-
scopes with gradations, which are used in head & 
neck surgeries, thereby, increasing the accuracy of 
indepth Identification of landmarks intraoperatively.
The data was analyzed on SPSS version 22, to find 
the mean and p value.

RESULTS

The mean distance to anterior sphenoidal wall was 
70.17mm (range 61.04-79.32mm) of both the sexes 
and the mean distance from nasal aperture to 
posterior sphenoidal wall was 83.82mm (range 
75.10-90.87mm) between both the sexes.

The distance of anterior and the posterior wall of 
sphenoid sinuses of both sides from nasal aperture 
are mentioned in Table.1. 

DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 

percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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Table.1: Measurement of distances of sphenoid sinus Anterior and Posterior walls from the nasal aperture:

Table2: Comparison of distances from ostium to anterior wall of sphenoid sinus in both sexes.

The mean distance of right side anterior wall was 
71.24mm with SD±2, posterior wall was 84.8mm with 
SD±1. The mean distance of left side anterior wall 
was 68.5mm with SD±3, posterior wall mean was 
83.2mm with SD±3. The study results were highly 

significant with p value .000 and CI 95%.(Table 1)

The distance of anterior wall of sphenoid sinus from 
the nasal aperture was found shorter in female 
cadavers and longer in male cadavers. (Table 2)

DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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ANATOMICAL VARIATION BETWEEN COLUMELLA AND SPHENOIDAL SINUSES: A STUDY CONDUCTED ON ADULT CADAVERS

Cadaver
Number

RIGHT SPHENOLD SINUS

Anterior Posterior Anterior Posterior

Distance in mm

1

2

4

3

5

6

7

8

9

10

11

12
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70.4
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83.6

85.6

83.1
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89.3

85.6
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63.2

73.8

69.7

69.7

65.8
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67.7

69.3

72.8
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67.8

69.9

75.1

86.8

80.9

86.9

80.1

80.7

83.8

80.9

85.1

82.2

83.3

82.6

LEFT SPHENOLD SINUS
Distance in mm

Group Statistics

gender

right anterior distance females 6

6

68.6500

72.5167

.96488

2.12736

.39391

.86849males

N Mean Std. Deviation Std. Error
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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 

percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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The mean distance of right posterior sphenoidal 
sinus from the nasal aperture in male and female 
was found equal. In females it was 84.6mm SD±1 
and in males it was 84.7mm SD±1.

The mean distance of left anterior sphenoidal sinus 
from nasal aperture was 68.1mm SD±3 in females, 
and 68.6mm SD±4 in males. The mean distance of 
left posterior sphenoidal sinus from nasal aperture in 
females was 82.1mm SD±4 and 82.5mm SD±2 in 
male.

Hence, not much difference was found at distance 
in both the sexes on the left anterior and posterior 
walls and also in the right posterior wall. The obvious 
difference in distance was found in the right anterior 
wall between the two sexes. 
    

DISCUSSION

This study was conducted to demonstrate the 
anatomical variability in bone structures, natural 
openings of the sinuses, degree of aeration and 
septations within the sinuses and alterations in local-
ization of neurovascular structures from an endo-
scopic view, so that the results obtained along the 
surgical path to the sellar region could be appreci-
ated from a practical view of the endoscopic skull 
base surgery, which are helpful preoperatively, to 
avoid complications during Endoscopic Endonasal 
transsphenoidal surgical approach (EETSA).12

The distance between the two carotid arteries in 
the carotid sulci, to each other in their cavernous 
course is important during trans-sphenoidal 
approach to the pituitary as to avoid potential 
catastrophic injury to the carotid arteries and the 
surgeon has preoperative evaluation of the cavern-
ous carotids throughout the entire length in each 
patient.13 Vascular complications during this 
approach due to carotid artery injury can cause 
serious morbidity and mortality. The incidence of this 
complication ranges from 0.4-1.4%.14 This is what our 
study also concluded that through the rigid endo-
scope the anatomical variation of all the structures 
including the internal carotids can be assessed 
preoperatively and surgical complication rate be 
decreased simultaneously. 

A study by Hewaidi and Omami14 outlines the surgi-
cally risky anatomic variants of the sphenoid sinus in 
the Libyan population, as well as the variable 
relationships between the sinus and related neuro-
vascular structures for the safe removal of intrasphe-
noid and pituitary lesions.The prevalence of protru-
sion and dehiscence of the internal carotid artery 
and optic nerve were high among population.15 
Anatomic variations in relationship of sphenoid sinus 
to optic nerve and internal carotid artery seen on 
CT examinations in black Africans population, 
ensure a detailed pre-operative review of the CT 
scans to avoid the potential risks of blindness, 

uncontrollable haemorrhage and death that may 
attend anatomically uninformed sphenoidal surger-
ies.16,17 Males had greater distances between the 
nasal columella and sphenoid sinus anterior wall 
than women, regardless of their ages. Anatomic 
evaluation about the variations of sellar and 
parasellar regions and their possible differences 
between genders and age groups have great 
importance for surgical fields. A better understand-
ing of these complex structures is essential in clinical 
diagnosis and treatment of disease.18,19 The nasal 
columella is the best mark to identify the distance to 
the operating sites during the Functional Endoscop-
ic Sinus Surgery.20 These studies are in line with our 
results, which concluded that the distance in 
female cadavers were more compared to male 
cadavers, from columella and the ostium or anterior 
wall of sphenoid sinus and columella was the best 
mark for measuring the distances of anterior and 
posterior walls preoperatively, so as to avoid com-
plications during surgery.

Detailed preoperative analysis of the anatomy of 
the sphenoid sinus and its boundaries is crucial in 
facilitating entry to the pituitary fossa and reducing 
intraoperative complications. Coronal tomography 
more successfully detects the sphenoid sinus 
anatomic variations.21-24 Radiological analysis of the 
structures or the pneumatization of sphenoid sinus, 
which is the one of the most variable of all sinuses,25 
through CT scan is less economical compared to 
rigid endoscopy which is easily available in the 
wards and operation theaters which can be 
performed preoperatively to make a plan of surgi-
cal approach preoperatively. 

CONCLUSION

The analysis of the study revealed wide variations of 
the distance both from the nasal aperture and 
between Right & Left sinuses. 
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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INTRODUCTION

Diabetic Nephropathy, the most frequent microvas-
cular complication of diabetes mellitus worldwide, 
is prevalent in 20.2% population of Pakistan1, 2. Micro-
albuminuria appears as the first clinical sign of 
diabetic nephropathy which progresses to macro-
albuminuria leading to complete renal failure and 
finally dialysis and renal replacement therapy3. 
Albumin is not part of the filtration barrier but leaks 
from the blood when the filtration barrier starts to 
break down. Microalbuminuria, therefore, cannot 
predict kidney damage and does not always lead 

to progressive renal failure in diabetes mellitus.4 Yet, 
for complete renal failure albuminuria is considered 
as a good marker5,6 and has been reported as a 
diagnostic biomarker for diabetic kidney disease as 
well as for other pathological conditions such as 
cardiovascular morbidity and cardiovascular 
mortality7-9]. Thus a novel biomarker is required that 
would be part of the structural components of 
kidney. In the recent years many renal biomarkers 
have been researched for early prediction of renal 
damage. Among these biomarkers, Nephrin, a 
transmembrane protein, has been identified as the 
right candidate for not only prediction of diabetic 

nephropathy but also the severity of the damage to 
podocytes by evaluating its levels in the blood.10-12

Nephrin is an important component of the slit 
diaphragm located between the foot processes of 
the podocytes and being a part of renal filtration 
diaphragm it is likely to be excreted first in case of 
damage to the filtration barrier14. Variations in neph-
rin can lead to the limitation of the size-selectivity of 
the slit diaphragm.13 The aim of this study was to 
evaluate the efficiency and reliability of nephrin as 
an early biomarker of kidney damage. 

METHODS

a) Study design and participants 
Random urine samples from 78 patients were 
collected from a private diabetic clinic after a 
written consent from the patient and the permission 
from the primary diabetologist.  The study was 
approved by Ziauddin Ethics Review Committee. 
Hypertensive patients and patients with urinary tract 
infection were excluded.

b) Procedures and variables assessment
A Urine dipstick test was performed for analysis of 
urinary glucose and protein by combur 10 Urine test 
strip (Roche), Germany. Albumin levels were deter-
mined by measuring albumin/creatinine ratio, using 
Roche kit by immunoturbimetic assay method on 
automated analyzer. We used Roche modular 
P-800i as an analyzer for albumin measurements.

Urinary nephrin levels were analyzed   by Enzyme 
Linked Immunosorbent Assay (ELISA), Exocell Inc., 
Philadelphia,USA. 

According to instructions by the manufacturer, Urine 
samples were diluted after checking the degree of 
turbidity and made into three dilutions 1:10, 1:20 
and 1:40 in the given buffer. We added 50 µL of 
diluted sample in each well which were coated 
with rat nephrin then added 50-µL of rabbit 
anti-nephrin antibody. It was incubated for 60 
minutes at room temperature. After washing with 
100-µL second anti-rabbit HRP antibody to conju-
gate was added to each well and again incubated 
for 60 minutes at room temperature. After washing 
color developer was added, absorbance was read 
at 450 nm. Elevated levels of urinary nephrin or 
nephrinuria were compared with urinary nephrin 
0.15 µg/ml. This value was based on eight healthy 
subjects who had constant urinary nephrin levels of 
0.15 µg /ml.

c) Statistical analysis
Difference in Urinary nephrin between groups was 
determined by Kruskal-Wallis, Chi-square, Mann 
Whitney was used to assess associations of categori-
cal variables, and Categorical variables were 
presented as percentages, while continuous 
variables were presented as median or mean ± 

standard deviation (SD). Difference in urinary neph-
rin between groups was determined by  
Kruskal-Wallis. Pearson’s correlations were calculat-
ed. Analysis were done using SPSS version 20 and 
results were considered statistically significant at 
P<0.05.

RESULTS

The demographic details of all patients are given in 
Table 1. The 78 diabetic patients finalized included 
37(47.4%) males and 41 (52.6%) females. Mostly 
diabetic patients were from Urdu speaking group 
37(47.4%), belonging to low socioeconomic 55(69%) 
class with majority earning less than Rs. 
20,000/month and having education up to Middle 
(class 8), 32(41.0%). 

Table 1: Demographic details of population studied.

The correlation of Nephrinuria with albuminuria 
(normoalbuminuria, microalbuminuria, and macro-
albuminuria) was assessed (Graph 1). Seventy 
patients out of 78 were positive for nephrinuria 
including 35(81.4%) of 43(55.1%) normo-albumin-
urics, 5(6.4%) of 30(38.5%) micro-albuminurics and 
all 5 of macro-albuminurics (p=0.027). Nephrinuria 
was found associated with duration of diabetes, 
21(91.3%)/23 were positive with less than three years 
of disease, 24(92.3%)/26 with three to seven years 
and 25(86.2%)/29 in more than seven years 
(p=0.039). 

Nephrin levels showed a steady increase with the 
progression of the disease, from normo-albuminuria 
group (0.86 µg/ml) to Micro-albuminuria (11.6 
µg/ml) to Macro-albuminuria group (47.6 µg/ml), 
compared to 0.15 µg/ml in the comparison group 
(Table 2).

Log graph shows correlation of log natural of micro-
albuminuria and log natural of nephrinuria. Nephrin-
uria is directly proportional to subgroups of albumin-
uria include normal albuminoria, micro albuminoria 
& macro albuminoria. (Figure 1) 

Figure 1: Correlation of Log graph of nephrinuria with               
albuminuria

Table 2: Association of Nephrinuria with Albuminuria

Nephrinuria also correlated with duration of diabe-
tes mellitus Table 3 and with normo-, micro- and 
macroalbuminuria with the first group (n=23) 
having18 (78.3%), 05 (21.7 %), and none diabetic 
patients respectively. The second group (n=26) 
having 14 (53.84%), 10 (38.5%), and 02 (7.7%) patient 
respectively. The third group (n=29) having 
12(14.4%), 14 (48.3%), and 03(10.4%) patient respectively.

Table 3: Association of Nephrinuria with duration of 
Diabetes mellitus

DISCUSSION

Despite having normal albumin levels 90% of 
diabetic patients were positive for nephrin. Nephrin 
levels were found increasing from Normoalbumin-
urics (0.86µg/ml) to Microalbuminurics (11.6µg/ml) 
to Macroalbuminurics (47.6µg/ml), compared to 
0.15 µg/ml in the comparison group. When patients 
were evaluated for presence of nephrin according 
to normo-, micro-, and macroalbuminuria,  nephrin-
uria was found to be present in 100% of diabetic 
patients with micro- and macroalbuminuria, as well 
as 81.4% of patients with normoalbuminuria. Similar 
findings have been reported by studies in United 
States where nephrinuria also correlated significant-
ly with albuminuria (rho = 0.89, p<0.001) detecting 
nephrinuria in 54% of normoalbuminuric Type 2 DM 
patients suggesting its potential role as an early 
biomarker of diabetic nephropathy (DN).16

Other studies on nephrin done on urine samples of 
patients with Type 1 Diabetes also substantiated our 
study. They detected nephrin in only 28% of those 
who developed albuminuria recently, whereas, 30% 
of normo-, 17% micro-, and 28% macroalbuminurics 
had nephrin present. They concluded that 
presence of nephrin in normal patients with normal 
albumin could be used as a prediction for develop-
ing Diabetes.17 This makes Nephrin a podocyte-spe-
cific protein, presence of which can be linked with 
the course of diabetes and destruction of podo-
cytes.13 A comparison group (non diabetic), tested 
for urine nephrin, showed minute quantities of 
0.15µg/ml which can be explained as the normal 
wearing and regeneration of glomerular apparatus, 
whereas, other studies on controls reported 
absence of nephrin.17

Nephrinuria and albuminuria, both were found 
associated with duration of diabetes. Ninety one 

percent of diabetics who had onset history of less 
than three years were nephrin positive. This is in 
contrast to findings by other researchers who did 
not observe any statistical association of albumin-
uria with the 5 years of duration of the diabetes.18 
Albuminuria or microalbuminuria appears after five 
or more years of diabetes mellitus when almost or 
complete damage of podocytes has occurred. This 
proves that it cannot be a reliable early marker. The 
relationship between Microalbuminuria and renal 
impairments in type-2 diabetes has been reported 
by several studies that prove that clinical proteinuria 
appears after 9 years of DM on the average and 
demand a need to explore a new biomarker for 
assessing diabetic kidney disease in early or 
pre-clinical stage.19,20 Whereas, our study also 
confirms that nephrin starts appearing in urine in less 
than 3 years of onset of diabetes. 

In 43 patients UACR was less than 30 mg/g, with 
normal albuminuria, whereas, nephrin (0.86µg/ml) 
was present in 35(81.4%) of them. An independent 
correlation between nephrinuria and UACR eGFR 
exist which shows that nephrinuria is associated with 
decreased levels of eGFR, even in normo-albumin-
uric patients. This shows that nephrinuria may be 
potentially involved in the development of renal 
insufficiency even at the stage of normo-albumin-
uria, whereas, generally such patients are consid-
ered at low risk of developing Chronic Kidney 
Disease.21 Thus a number of studies on Type 1 and 
Type 2 DM patients with normoalbuminuria have 
shown the importance of nephrin as an early 
biomarker of diabetes proving that Nephrinuria may 
precede albuminuria.16, 17, 21

Nephrin, since is a component of the slit diaphragm 
located between the foot processes of the podo-
cytes, any variation in podocyte may lead to slit 
diaphragm size-selectivity restriction allowing 
leaking of certain elements. Nephrin may also leak 
out from podocytes in certain abnormal circum-
stances. This is currently uncertain whether these are 
shed as byproducts of an active vesicular transport 
process from podocyte foot or are released during 
apoptotic process after the podocyte is detached 
and leaks into urine.22, 23  To further establish this fact 
a follow up study with bigger sample size should be 
done.

The steady increase in Nephrin levels from 0.86µg/ml 
in patients with normal albuminuria to 47.6µg/ml in 
patients with macroalbuminuria suggests that 
Nephrinuria predicts kidney damage and it 
precedes albuminuria. Nephrin estimation may be 
used as a pre-Clinical diagnostic biomarker of 
Nephropathy in diabetes mellitus.
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The mean distance of right posterior sphenoidal 
sinus from the nasal aperture in male and female 
was found equal. In females it was 84.6mm SD±1 
and in males it was 84.7mm SD±1.

The mean distance of left anterior sphenoidal sinus 
from nasal aperture was 68.1mm SD±3 in females, 
and 68.6mm SD±4 in males. The mean distance of 
left posterior sphenoidal sinus from nasal aperture in 
females was 82.1mm SD±4 and 82.5mm SD±2 in 
male.

Hence, not much difference was found at distance 
in both the sexes on the left anterior and posterior 
walls and also in the right posterior wall. The obvious 
difference in distance was found in the right anterior 
wall between the two sexes. 
    

DISCUSSION

This study was conducted to demonstrate the 
anatomical variability in bone structures, natural 
openings of the sinuses, degree of aeration and 
septations within the sinuses and alterations in local-
ization of neurovascular structures from an endo-
scopic view, so that the results obtained along the 
surgical path to the sellar region could be appreci-
ated from a practical view of the endoscopic skull 
base surgery, which are helpful preoperatively, to 
avoid complications during Endoscopic Endonasal 
transsphenoidal surgical approach (EETSA).12

The distance between the two carotid arteries in 
the carotid sulci, to each other in their cavernous 
course is important during trans-sphenoidal 
approach to the pituitary as to avoid potential 
catastrophic injury to the carotid arteries and the 
surgeon has preoperative evaluation of the cavern-
ous carotids throughout the entire length in each 
patient.13 Vascular complications during this 
approach due to carotid artery injury can cause 
serious morbidity and mortality. The incidence of this 
complication ranges from 0.4-1.4%.14 This is what our 
study also concluded that through the rigid endo-
scope the anatomical variation of all the structures 
including the internal carotids can be assessed 
preoperatively and surgical complication rate be 
decreased simultaneously. 

A study by Hewaidi and Omami14 outlines the surgi-
cally risky anatomic variants of the sphenoid sinus in 
the Libyan population, as well as the variable 
relationships between the sinus and related neuro-
vascular structures for the safe removal of intrasphe-
noid and pituitary lesions.The prevalence of protru-
sion and dehiscence of the internal carotid artery 
and optic nerve were high among population.15 
Anatomic variations in relationship of sphenoid sinus 
to optic nerve and internal carotid artery seen on 
CT examinations in black Africans population, 
ensure a detailed pre-operative review of the CT 
scans to avoid the potential risks of blindness, 

uncontrollable haemorrhage and death that may 
attend anatomically uninformed sphenoidal surger-
ies.16,17 Males had greater distances between the 
nasal columella and sphenoid sinus anterior wall 
than women, regardless of their ages. Anatomic 
evaluation about the variations of sellar and 
parasellar regions and their possible differences 
between genders and age groups have great 
importance for surgical fields. A better understand-
ing of these complex structures is essential in clinical 
diagnosis and treatment of disease.18,19 The nasal 
columella is the best mark to identify the distance to 
the operating sites during the Functional Endoscop-
ic Sinus Surgery.20 These studies are in line with our 
results, which concluded that the distance in 
female cadavers were more compared to male 
cadavers, from columella and the ostium or anterior 
wall of sphenoid sinus and columella was the best 
mark for measuring the distances of anterior and 
posterior walls preoperatively, so as to avoid com-
plications during surgery.

Detailed preoperative analysis of the anatomy of 
the sphenoid sinus and its boundaries is crucial in 
facilitating entry to the pituitary fossa and reducing 
intraoperative complications. Coronal tomography 
more successfully detects the sphenoid sinus 
anatomic variations.21-24 Radiological analysis of the 
structures or the pneumatization of sphenoid sinus, 
which is the one of the most variable of all sinuses,25 
through CT scan is less economical compared to 
rigid endoscopy which is easily available in the 
wards and operation theaters which can be 
performed preoperatively to make a plan of surgi-
cal approach preoperatively. 

CONCLUSION

The analysis of the study revealed wide variations of 
the distance both from the nasal aperture and 
between Right & Left sinuses. 
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DISCUSSION

Cholera is an endemic disease in Pakistan.17 
Contamination of water and food, unhealthy 
environment and poor sanitation are the causes of 
outbreaks of Cholera.18 Incidence of Cholera in 
Pakistan is estimated as 1.64/1000 annually.19

V.cholerae is a curved gram negative bacilli that 
comprises both pathogenic and non-pathogenic 
stains. It has three serotypes (Ogawa, Inaba and 
rarely Hikojima). Clinical manifestations and sign 

and symptoms of Ogawa serotype are similar to 
Inaba serotype. Irrespective of serotype patients 
with concurrent infections and immunodeficiency 
are at high risk of having morbidity and mortality. 
Emergence of resistance with antimicrobials has 
remained a problem for years in Pakistan with 
changing pattern of sensitivity among Ampicillin, 
Chloramphanicol, Co-trimoxazole and Tetracy-
cline.20

In studies from China the pattern of antimicrobial 
susceptibility was found 38.5% to Co-trimoxazole, 

11% to tetracycline and 45.9% to nalidixic acid.12 In 
India, strains during epidemics have shown an 
increasing pattern of resistance with nalidixic acid 
and Co-trimoxazole.21 The antibiotic of choice does 
not only depend on the prevailing effectiveness of 
the antibiotic against V.cholerae isolate involved, 
but a number of factors such as age, sex, and physi-
ological status.

In the current study of V.cholerae isolates, not only 
the pattern of resistance was observed but also the 
resistance with multiple antimicrobials among 
isolates of V.cholerae was studied. In this study the 
frequency of V.cholerae isolates was 6.37%. A 
recent study in Baghdad showed that 3.4% of stool 
samples were positive for V.cholerae.22 A similar 
study in India showed isolation of V.cholerae in 
24.8% of stool samples of pediatric patients present-
ed with acute watery diarrhea.23 In our sudy 
serotype Ogawa was isolated in 46.5% of stool 
samples while serotype Inaba was present in 53.5% 
of stool samples. It was in contrast to a study from 
India, Kranata, where the burden of V.cholerae 
serotype Ogawa was 87.7% and V.cholera 
serotype, Inaba, 8.3%.24 Another study from India 
also showed frequency of V.cholera serotype 
Ogawa and V.cholerae serotype Inaba as 69.5% 
and 30.5% respectively.25

Our study showed that 66.2% isolates were resistant 
to Co-trimoxazole, while pattern of resistance of 
V.cholerae with Tetracycline, Ampicillin, Chloram-
phanicol and Ciprofloxacin was 40.9 %, 8.8%, 2.6% 
and 1.4% respectively. A study from Iran also 
showed similar pattern of resistance of antimircobi-
als with V.cholerae strains in stool. This study exhibit-
ed the resistance with Co-trimoxazle, Tetracycline, 
Ampicillin and Ciprofloxacin as 43%, 29%, 27% and 
0% respectively.26 Cholramphanicol was not used in 
this study to treat V.cholerae. Similarly, a study from 
Pakistan, conducted in 2001-2, in Rawalpindi, 
showed a better trend of resistance of antimicrobi-
als with V.cholerae. In this study V.cholerae showed 
resistance with Co-trimoxazole, Tetracycline, Ampi-
cillin and Ciprofloxacin with a frequency of 95.8%, 
0%, 4.17% and 0% respectively.27 This situation is 
alarming for a developing country, as in the past, 
Tetracycline, Co-trimoxazole have been used as the 
drug of choice in patients with Cholera related 
diarrhea. This predicts that there should be a contin-
uous surveillance of antibiotics used in the treat-
ment of Cholera because of ever changing pattern 
of resistance of V.cholerae. 

CONCLUSION

The current study concludes the emergence of 
resistance with commonly used antibiotics to treat 
V. cholerae, including some of the antibiotics 
recommended by WHO for treatment in Pakistan. 
The frequency of resistance with antimicrobials is 
increasing with Co-Trimoxazole, Tetracycline and 

ampicillin, which are the antibiotics of choice for 
Cholera. The situation is alarming, especially in a 
country where Cholera outbreaks are common 
especially after floods. However, Chloramphanicol 
and Ciprofloxacin are still highly effective for treat-
ment of Cholera. To prevent further spread of 
resistance, these antibiotics should be use 
judiciousely, and should be limited to those patients 
who are moderate to severely dehydrated due to 
Cholera28. The multi-durg resistance in V. cholerae 
demands the continuous surveillance of commonly 
used antimicrobials. Also, there is a need to search 
for alternative antimicrobials which can help in 
treating Cholera effectively. 
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