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ABSTRACT

Purpose: The research was done to study the CSF fluid ( appearance, CSF protein ,CSF glucose, cells, IL-6 levels) and blood analysis( TLC,
neutrophils, platelet count, ESR and IL-6 levels) in patients of optic neuritis and to compare the CSF fluid and blood analysis between normal
values and in patients diagnosed with optic neuritis. Material And Methods: This is proposed to be a hospital based cross sectional interventional
study .Patients were examined for visual acuity, best corrected visual acuity (BCVA), Colour Vision, Intraocular pressure ,fundus examination,
random blood sugar, CSF fluid and blood analysis. Results: In this study 50 patients of optic neuritis were included ,maximum number of patients
(44%) belong to age group of 21 to 30 years mean age being 33.64.60%(30 out of 50) of patients of optic neuritis are females and males are 0f40%
(20 out of 50).The logmar BCVA improved subsequently from pre-treatment vision of 1.24 to 0.30 of post 3 days of treatment respectively.Thus
there is significant (p <0.001) increase in LOGMAR BCVA. In blood analysis we found that there is increase in TLC in 20% of patients. Serum IL-
6 levels were elevated in all 50 patients with the mean of34.47 and SD +19.03, p<0.0140. In CSF analysis CSF glucose was increased in 30% of
the patients (15 out of 50) with the mean of 76.28 and SD +19.25. CSF protein was increased in 30% of the patients (15 out of 50) with the mean of
41.46 and SD +11.62. CSF IL-6 levels were significantly increased in all the patients of optic neuritis with the mean value 0of45.10 and SD +23.26
,p<0.00012. Conclusion: We found that IL-6 levels were elevated in both CSF and serum sample of all 50 patients of optic Neuritis.60% (30 out of
50) of patients CSF IL-6 levels were more elevated than serum IL-6 levels. In those patients whose CSF IL-6 levels were raised more than serum IL-
6 level had optic disc edema.we noticed that in 30 patients who had CSF IL-6 levels elevated more than serum IL-6 levels had poor visual outcome
compared to the visual outcome in patients with higher value of serum IL-6 levels than CSF IL-6 levels. We can conclude that measuring IL-6 levels
in CSF and serum can help us to prognosticate the disease and also to decide the duration of the treatment.
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INTRODUCTION 1.

Optic neuritis (ON) is an acute demyelinating inflammatory disease of
the optic nerve and primarily influences young females.[1,2] It is
usually related to multiple sclerosis (MS) or neuromyelitis optica
(NMO) or can be seen isolated.[2] It is observed after paranasal
sinuses infections or viral infections.[3,4] First attack of ON occurs
70% unilaterally and 30% bilaterally of the patients in the third
decade of life.[5] ON's incidence is 1-5 in 100,000 population in
every year.[6]

The term optic neuritis (ON) refers to inflammation of the optic
nerve due to many causes, indicated by sub-acute unilateral painful
visual loss mostly in a young healthy female and by excluding
glaucoma. ON is the most common optic neuropathy in persons
under 50 years coming to general ophthalmic practice. It is the
earliest clinical symptom in about 20% of cases of MS.[7,8,9,10,11]

ON is mainly idiopathic in nature; though, it could be related to
demyelinating lesions (e.g. MS[10,12,13,14] neuromyelitis optica
(NMO)[10,12,13] or other less common etiologies such as
autoimmune disease (e.g. sarcoidosis[7,10,13], systemic lupus
erythematosus (SLE)[10,13], infectious and parainfectious causes
(e.g. syphilis[7,10,13,14], tuberculosis [10,13,15], inflammatory and
post vaccination immunological responses.[10]

Clinical Features And Diagnosis
Based on the location of involvement, ON can be categorized as:

Retrobulbar neuritis (2/3 of cases) with normal optic disc

appearance;

2. Papillitis with swollen disc

3. Perineuritis, which involves the optic nerve sheath while the optic
disc may or may not be swollen;

4. Neuroretinitis with optic disc oedema and macular star exudates.

Retrobulbar neuritis and papillitis are mainly associated with MS

while perineuritis and neuroretinitis are more often associated

withinfectious or inflammatory pathologies.[7,8,10,12,16]

Systemic inflammation is detectable with many biochemical and
hematological tests. However, specific tests are quite expensive and
complicated. Blood analysis and CSF analysis is an effective, easy, and
inexpensive method to determine systemic inflammation.[17]We
aimed to demonstrate the relation between ON and Systemic
inflammation markers as TLC, neutrophils, platelet count, ESR
Inflammatory marker IL-6,and CSF fluid analysis which includes
protein, glucose, cells , Inflammatory marker IL-6, to evaluate
decrease or increase in these markers to predict the occurrence of optic
neuritis.

Aims And Objective

*  Tostudy the CSF fluid analysis in patients of optic neuritis

»  Tostudy the blood analysis in patients of optic neuritis

*  To compare the CSF fluid analysis and blood analysis based on age
and sex between normal values and in patients diagnosed with
optic neuritis.

I International Journal of Scientific Research |—| 5 |



Volume - 12 | Issue - 05 | May - 2023

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

MATERIALAND METHODS

This is proposed to be a hospital based cross sectional interventional
study which includes CSF and Blood analysis in patients of optic
neuritis at Department of Ophthalmology,G.S.V.M Medical College
and LLR Hospital, Kanpur, Uttar Pradesh. Patients whose age is
between 20-50 years ,cases diagnosed with optic neuritis, patients with
no contraindications to lumbar puncture, ability to provide written
consent were selected. Patients with history of any other eye disease
except optic neuritis and patients in which lumbar puncture is
contraindicated were excluded

METHODS

Detail history and examination was done with regards to following

points of interest-

1. Visual acuity and best corrected visual acuity (BCVA) by
Snellen's chart and EDRS chart.

2. Colour Vision by Ishihara chart

3. Intraocular pressure by Applanation tonometer

4. Indirect ophthalmoscope examination with 20D lens

5. Fundusimage of the patient by fundus camera

6. Random Blood Sugar by glucometer

7. CSF fluid analysis (Appearance, glucose, protein, cells, 11-6
levels) by lumbar puncture

8. Bloodanalysis (TLC, platelets ,Neutrophils, ESR, IL-6 levels) by
venu puncture

Statistical Analysis

Sample size was calculated using formula:-

Number of patients {n} =( (22(?1-2/2/22)) ~222/2)/2"2

Where o=significance level;= power, probability of detecting a
significant result;c=SD of data; A=size of difference.

At 95% confidence interval, results were considered statistically
significant when p value was <0.05. Power of the test was 80% and o
error was 5%.

RESULTS
Total of 50 patients of optic neuritis were included in this study

Table.1: Age And Sex Distribution In Patients Of Optic Neuritis

AGE NO OF PATIENTS %
21-30 YEARS 22 44%
31-40 YEARS 21 42%
41-50 YEARS 7 14%
SEX NO OF PATIENTS %
MALE 20 40%
FEMALE 30 60%
TOTAL 50 100%
Table:2. Etiology In Patients Of Optic Neuritis
DEMYELINATING |INFECTIOUS IDIOPATHIC
4 10 36

Table. 3: Logmar Visual Acuity In Patients Of Optic Neuritis On
Methyl Prednisolone

Parameter |Mean Pre |SD Pre  |Mean |SD Post 3 |t p
treatment |treatment |Post 3 |days
logmar logmar  |days
Logmar
visual 1.24 0.30 0.40 10.25 30.24|<0.001
acuity

There is significant increase in LOGMAR BCVA in patients of optic
neuritis given iv methyl predinisolne (p<0.001).

Table. 4: Comparison Between Post Treatment Visual Acuity In
Patiens With Raised Csf11-6 Levels And Serum I1-6 Levels

Logmar Visual Post treatment logmar Post treatment

acuity visual acuity in patients |logmar visual acuity
with IL6 elevated more in|in patients with IL6
CSF than serum elevated more in

serum than CSF

Number of patients |30 20

Mean 0.59 0.26

SD 0.19 0.10

There is significant improvement in visual acuity in all the patients on
the 3 day post treatment with inj. IV methyl prednisolone. But we

found that in comparison to the patients with raised CSF IL-6 levels
more than Serum IL6 levels had poor improvement in vision.

Table.5: Blood And Csf Analysis , Disc Edema In Patients Of Optic
Neuritis

TLC NO OF PATIENTS |%

4000-10000 40 80%

>10000 10 20%

CSF protein NO OF PATIENTS %

15-45mg/dl 35 70%

>45 mg/dl 15 30%

CSF GLUCOSE No of patients %

40-80 mg/dl 35 70%

>80 mg/dl 15 30%

DISC EDEMA NO OF PATIENTS  |%

PRESENT 30 60%

ABSENT 20 40%

TOTAL 50 100%

Table.6: Significant Relationship Between Blood And Csf 11-6

Levels

Group [N |Mean [+SD |t p .95% confidence
interval

Blood |50 3447 |+19.03 |2.50 |<0.0140 |2.1958 to 19.00

CSF |50 |45.10 [+23.26

There is significantly increase in CSF IL-6 levels in comparison to
blood IL-6 levels
Table.7: Significant Relationship Within Group Of Csf11-6 Levels

0,
Group N |Mean|+SD |T |p ?n5t ? r\f:;nﬁdence

Disc edema| 30 150.73 |+ 26,31 3.33|<0.00012 |5.7237 to 22.59
present

Disc edema|
absent

20 [36.60|+14.54

There is highly significant increase in CSF IL-6 levels in patients with
disc edema

Table.8: Significant Relationship Within Group Of Serum Il-6
Levels

95% confidence
interval
-23.9950 to -9

Group N |Mean (+SD |T P

4.59710.0001

Disc edema
present
Disc edema
absent

30 [27.76 |+ 13.24

20 |44.52 |+22.12

There is highly significant increase in serum I1-6 levels in patients
without optic disc edema

DISCUSSION

In this study 50 patients of optic neuritis were included. CSF analysis
was done which includes appearance, CSF protein ,CSF glucose, cells
JL-6 levels and blood analysis which includes TLC, neutrophils,
platelet count, ESR and IL-6 levels. These parameters values which we
obtained from patient samples were compared with the normal values
In the study group of optic neuritis maximum patients (44%) belong to
age group of 21 to 30 years mean age being 33.64.60%(30 out of 50) of
patients of optic neuritis are female which correlates with Balcer
LJ[20] study in which they found 55.3 % were females and males are
0f40% (20 out of 50)

Out of 50 patients 4 were MS , 10 were of infectious etiology and rest
36 patients were of idiopathic etiology. These patients of optic neuritis
were given inj IV methyl prednisolone. The logmar BCVA improved
subsequently from pre-treatment vision of 1.24 to 0.30 of post 3 days
of treatment respectively. Thus there is significant (p <0.001) increase
in LOGMAR BCVA. This correlates with the ONTT trial
performed.[19] (Optic Neuritis Treatment Trial) 2006 — It was a multi-
centered randomized trial involving 454 patients from 1988 to 2006,
mainly undertaken to evaluate the efficacy of corticosteroid treatment
for acute optic neuritis and to investigate the relationship between
optic neuritis and MS. The patients were randomized into 3 different
treatment groups: oral placebo for 14 days; intravenous
methylprednisolone (250 mg, 6 hourly) for 3 days, followed by oral
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prednisolone (1 mg\kg\d) for 11 days and a 3-day tapering of
prednisolone thereafter; oral prednisolone (1 mg\kg\d) for 14 days,
followed by a 3-day tapering. The study found that most patients
experienced rapid visual recovery within 2 weeks after starting the
treatment.

But we found that in patients whom CSF IL6 levels were more raised
than serum IL6 levels had poor improvement in vision with mean
logmar visual acuity of 0.59, SD: 0.19 than that of patients in which
serum IL6 was more raised than CSF IL6 with mean logmar visual
acuity of 0.26, SD :0.10.0n comparing pupillary reaction from
pretreatment to post treatment 3 day. There is no significant
improvement as pupillary reaction was 8% pretreatment which is been
increased to  10% on post 3 days of treatment.On comparing color
vision in patients of optic neuritis from pre treatment day 1 to post
treatment day 3 there is no improvement in color vision in 3 days of
post treatment.

On comparing the blood analysis (TLC, Neutrophil, ESR, IL-6) of the
patients value against normal values. We found that there is increase in
TLC in 20% of patients and in 80% of the patients TLC remained
within normal limit.

Neutrophil were within normal limit with the mean of 2.92 and SD +
1.39. ESR was within normal limit with the mean of 7.32 and SD
+1.54. Platelet count was within normal limit with the mean of 2.47
and SD +0.75. Serum IL-6 levels were elevated in all 50 patients with
the mean of 34.47 and SD +19.03, p <0.0140. Which correlates with
M Deckert Schulter[18] study in which they found there was
significant increase in serum IL-6 levels with P< 0.01 in patients of
optic Neuritis.

On comparing CSF analysis (appearance, CSF glucose, CSF protein,
Cells, IL-6 ) of patients value with the normal values.CSF appearance
was normal in all the patients. CSF glucose was increased in 30% of the
patients (15 out of 50) with the mean of 76.28 and SD +19.25. CSF
protein was increased in 30% of the patients (15 out of 50) with the
mean of 41.46 and SD +11.62. Cells were within normal limit with the
meanof 1.52and SD+1.29.

CSF IL-6 levels were significantly increased in all the patients of optic
neuritis with the mean value of 45.10 and SD + 23.26 ,p <0.00012.
There is highly significant increase in CSF IL-6 levels in all the
patients of optic neuritis which correlates with M Deckert Schulter[ 18]
study in which they found there was significant increase in CSF IL-6
levels with p <0.01 in patients of optic Neuritis. We found that there is
significantly increase in CSF IL-6 levels in comparison to blood IL-6
levels with the mean value of 45.10 and SD + 23.06, p< 0.00012 for
CSF IL-6 levels and mean of 34.47 SD + 19.03 ,p< 0.0001 for serum
IL-6levels.

Out of 50 patients of optic neuritis 60% (30 out of 50) of patients had
optic disc edema with the mean value of 50.70 and SD + 26.31, p
<0.00012. and 40% (20 out of 50) of patients did not have optic disc
edema with the mean value of 36.60 and SD + 14.54 , p (0.0001).We
found that in 60% of the patients whose CSF IL-6 levels were more
elevated than serum IL-6 levels. These patients had optic disc edema.

CONCLUSION

¢ We conducted this cross sectional study on 50 patients of optic
neuritis. We found that IL-6 levels were elevated in both CSF and
serum sample of all 50 patients of optic Neuritis.

*  We found that in 60% (30 out of 50) of patients CSF IL-6 levels
were more elevated than serum IL-6 levels.

* In those patients whose CSF IL-6 levels were raised more than
serum IL-6 level had optic disc edema.

» In this study all the 50 patients of optic neuritis had improvement
in vision on 3“ day of post treatment with injection IV methyl
prednisolone. But we noticed that in 30 patients who had CSF IL-6
levels elevated more than serum IL-6 levels had poor visual
outcome compared to the visual outcome in patients with higher
value of serum IL-6 levels than CSF IL-6 levels.

¢ We can conclude that measuring IL-6 levels in CSF and serum can
help us to prognosticate the disease and also to decide the duration
of the treatment.

Limitation of the study
e Samplesizeis small

¢ Duration of the study is less

¢ It does not represent the actual population since patients were
collected from those who visit the Ophthalmology OPD and not
from the community.

REFERENCES

1. Halilovic EA, Alimanovic I, Suljic E, Hassan NA. Optic neuritis as first clinical
manifestations the multiple sclerosis. Mater Sociomed. 2014 Aug ; 26 (4) : 246-8. Doi:
10.5455/msm.2014.246-2481. Epub 2014 Aug 26. PMID: 25395886; PMCID:
PM(C4214814.

2. Pedro-Egbe CN, Fiebai B, Ejimadu CS. Visual outcome following optic neuritis: a 5-
year review. Niger J ClinPract. 2012 Jul-Sep ; 15 (3) : 311-4. Doi: 10.4103/1119-3077.
100628. PMID: 22960967.

3. Beck R. W. Optic neuritis: clinical considerations and the relationship to multiple
sclerosis. Neuroophthalmology. 1998 ;20 : 1-20.

4. Lee HS, Choi KD, Lee JE, Park HK. Optic neuritis after Klebsiella pneumonitis and liver
abscess. J Neuroophthalmol. 2009 Jun ; 29 (2) :134-5. Doi: 10.1097/WNO. 0b013e
3181a59028. PMID: 19491637.

5. Boji¢L, lvanisevi¢ M, Sinici¢ A, Lesin M, Rogosi¢ V, Mandi¢ Z, Cerovski B. The incidence of
optic neuritis in Split-Dalmatia county, Croatia. CollAntropol. 2004 Jun ; 28 (1) : 343-7.
PMID: 15636093.

6. Rodriguez M, Siva A, Cross SA, O'Brien PC, Kurland LT. Optic neuritis: a population-
based study in Olmsted County, Minnesota. Neurology. 1995 Feb ; 45 (2) : 244-50. Doi:
10.1212/wnl.45.2.244. PMID: 7854520.

7. —Foroozan R, Buono LM, Savino PJ, Sergott RC. Acute demyelinating optic neuritis.
CurrOpinOphthalmol 2002; 13(6): 375-80.

8. Shams PN, Plant GT. Optic neuritis: areview. IntMS 12009 ; 16 (3) : 82-9.3.

9. Vedula SS, Brodney-Folse S, Gal RL, Beck R. Corticosteroids for treating optic neuritis.
Cochrane Database Syst Rev 2007; (1): CD001430.

10.  Menon V, Saxena R, Misra R, Phuljhele S. Management of optic neuritis. Indian J
Ophthalmol 2011;59(2): 117-22.

11. Dooley MC, Foroozan R. Optic neuritis. J Ophthalmic Vis Res 2010 ; 5 (3) : 182-7.

12. PauD, Al Zubidi N, Yalamanchili S, Plant GT, Lee AG. Optic Neuritis Eye 2011 ;25 (7) :
833-42.

13. Voss E,Raab P, Trebst C, Stangel M. Clinical approach to optic neuritis: pitfalls, red flags
and differential diagnosis. Ther Adv Neurol Disord 2011 ;4 (2) : 123-34.

14.  Mittal A, Mittal S, Bharati MJ, Ramakrishnan R, Saravanan S, Sathe PS. Optic neuritis
associated with chikungunya virus infection in South India. Arch Ophthalmol 2007 ; 125
(10):1381-6.

15, Balcer LJ. Clinical practice. Optic neuritis. N Engl J Med 2006 ; 354 (12) : 1273-80.

16.  Ayuso Blanco T, Aliseda D, Ajuria I, Zandio B, Mayor S, Navarro MC. Inflammatory
optic neuritis. An SistSanitNavar 2009 ; 32 (2) : 249-63.

17.  Imtiaz F, Shafique K, Mirza SS, Ayoob Z, Vart P, Rao S. Neutrophil lymphocyte ratio as a
mPMC3277482.

18.  M.Deckert-Schliiter, D.Schliiter, G.Schwendemann : Evaluation of IL-2, sIL2R, IL-6,
TNF-a, and IL-1f levels in serum and CSF of patients with optic neuritis Journal of the
Neurological Sciences Volume 113, Issue 1, November 1992, Pages 50-54

19.  Kappos L, Polman CH, Freedman MS, Edan G, Hartung HP, Miller DH, et al. Treatment
with interferon beta-1b delays conversion to clinically definite and McDonald MS in
patients with clinically isolated syndromes. Neurology. 2006;67:1242-9

20. BalcerLJ. Clinical practice. Optic neuritis. N Engl I Med. 2006;354:1273-1280.

I International Journal of Scientific Research |—| 7 |



