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Introduction: Ocrelizumab is a newly introduced treatment in multiple 
sclerosis (MS). There is no data in the pivotal trials about in which extent 
liver function tests (LFTs) and lymphocyte count are affected before 
second-half dose of ocrelizumab and in which extent these results will 
prevent us giving the second-half dose. This study was designed for 
better understanding of the patient management and to support the 
data that showed no safety issues about ocrelizumab with real-life data.

Methods: The patients treated with ocrelizumab between May 20 and 
December 21, 2018 were retrospectively reviewed. Demographic and 
clinical data, side-effects due to ocrelizumab, laboratory results before 
and after the treatment were recorded.

Results: There were 30 (58.8%) females and 21 (41.2%) males. The 
mean age was 44.02±9.62 (24–65) years. Twenty-six (51%) of them 
were followed up with relapsing-remitting MS (RRMS), 18 (35.3%) 

with secondary progressive MS (SPMS) and 7 (13.7%) with primary 
progressive MS (PPMS). The mean lymphocyte value one day after the 
first half-dose was lower than the value before the treatment (p<0.001). 
The mean lymphocyte level one month after the second half-dose was 
higher than the value one day after the first half-dose (p=0.001), while it 
was still lower than the value before treatment (p=0.006). No changes 
were seen in LFTs. Mild infusion-related reactions were observed in 4 
patients.

Conclusion: From our data, it is evident that ocrelizumab is safe in the 
short term. Long-term real-life studies are needed to assess the safety of 
ocrelizumab in the long term.

Keywords: Multiple sclerosis, ocrelizumab, lymphopenia, liver function 
tests

ABSTRACT

Cite this article as: Demir S, Atmaca MM, Togrol RE. The First Cure Experience of A Clinic: Approach to The Patient to Start Ocrelizumab. Arch Neuropsychiatry 2021; 
58:52-56.

52

Correspondence Address:  Murat Mert Atmaca, Sultan Abdulhamid Han Training and Research Hospital, Neurology Clinic, İstanbul, Turkey •  E-mail: drmuratmertatmaca@hotmail.com
Received: 01.01.2019, Accepted: 11.02.2019, Available Online Date: 20.02.2019

©Copyright 2019 by Turkish Association of Neuropsychiatry - Available online at www.noropskiyatriarsivi.com 

Multiple Sclerosis (MS) is the most common chronic inflammatory 
demyelinating disease of the central nervous system (CNS) affecting 
more than two million people worldwide (1). In Turkey, 50 thousand MS 
patients are estimated to be present.

With the increase of disease-modifying therapies (DMT) in MS, the 
options of scientists for patient-specific therapies at every stage of the 
disease have also increased. Although some DMTs have been shown to 
improve the course of the disease, the response to treatment is still the 
most difficultly predicted parameter for MS. The heterogeneity in disease 
pathogenesis, clinical course and radiological findings may be the cause of 
variable responses to drugs. For this reason, many studies are performed 
in the field of MS treatment and new agents that are in use (2–4).

Ocrelizumab is also one of the new monoclonal antibody treatments. It is 
a recombinant humanized monoclonal antibody that selectively targets 
CD20 expressing B cells. The precise mechanisms by which ocrelizumab 
demonstrates therapeutic clinical effects in MS are not fully elucidated 
but are presumed to cause immunomodulation by decreasing the 
number and function of B cells expressing CD20 (5, 6).

The initial dose of 600 mg is administered as two separate i.v. (intravenous) 
infusions; The first 300 mg infusion followed by a second 300 mg infusion 

after two weeks. Subsequent ocrelizumab doses are administered every six 
months as a single 600 mg i.v. infusion. Normally, the second dose should 
be administered six months after the first dose is administered (6–8).

Increase in liver function tests (LFTs) as 5 times of the upper limit for 
fingolimod (9) and as 3 times of the upper limit for teriflunamide (10) 
are reasons of cessation of the drugs. But for ocrelizumab, there is no 
consensus because it is given once in six months and experience on use of 
it is limited. There is no data about in which extent LFTs and lymphocyte 
count are affected before second-half dose of ocrelizumab and also there 
is no recommendation about in which extent, these results will prevent us 
giving the second-half dose in the pivotal trials. This study was designed 
for better understanding of the patient management and to support the 
data that showed no safety issues about ocrelizumab with real-life data.

METHODS
All patients who were followed up and who received ocrelizumab 
treatment in the MS Unit of Sultan Abdulhamid Han Training and Research 
Hospital (Istanbul/Turkey) between May 2018 and December 2018 were 
included in the study and all data were reviewed retrospectively. All 
patients being followed up and receiving this treatment during the period 
were included.

INTRODUCTION
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Liver enzymes are examined; (a) to determine that patients are not 
infected before the administration of MS preventive treatments; (b) to 
determine the degree of potential for these drugs to make lymphopenia; 
and (c) because there is a population of patients who can use drugs for 
hepatitis B and tuberculosis prophylaxis or for other reasons. First dose 
of ocrelizumab is divided to two doses of 300 mg and they are given 
with a 2-week interval. These tests are done before first-half dose, before 
second-half dose and are done to see the effects of ocrelizumab in the 
early period.

In addition, patients should be screened for active or opportunistic 
infections before receiving monoclonal antibody treatments such as 
ocrelizumab. Screening for hepatitis, varicella zoster, HIV and tuberculosis 
is recommended. In our country, this screening should be done and the 
drug safety form should be filled before administration of ocrelizumab.

The diagnosis of MS was based on the 2010 McDonald criteria in patients 
who were admitted before 2018 and on the 2018 McDonald criteria in 
patients who were admitted after 2018 by two neurologists specialized in 
demyelinating diseases. PPMS is characterized by worsening neurologic 
function from the onset of symptoms, without early relapses or 
remissions. SPMS is characterized by progression of disease for 1 year in 
patients with RRMS, regardless of attacks.

For hemogram and lymphocyte count, Mindray BC-6800 Auto 
Hematology Analyzer Device and Original Kits were used. For the liver 
function tests, Abbott Architect C-16000 Automated Photometer Device 
and Gultepe In-house Optimized Chemical Analysis Kits were used.

Statistical Analysis
Statistical analysis of the study was conducted by SPSS 18 Program. 
Descriptive statistics were presented (mean, standard deviation, median, 
minimum-maximum values and percentage) and numerical data were 
analyzed by Kolmogorov-Smirnov and Shapiro-wilk tests for conformity 
to normal distribution. The results of aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), gamma-glutamyl transferase (GGT) and 
lymphocyte measurements before and after treatment were compared; 
the data were analyzed by the dependent samples t-test if the data 
fit normal distribution, and by Wilcoxon Test if the data did not meet 
normal distribution. Statistical significance level was accepted as p<0.05.

RESULTS
Thirty of our patients (58.8%) were female and twenty one (41.2%) were 
male. The mean age was 44.02±9.62 (24–65) years. The type of MS was 
RRMS in twenty-six (51%) of our patients, while 18 (35.3%) of our patients 
were followed up with SPMS and seven (13.7%) with PPMS. Eleven of 
the patients (21.6%) who were treated with ocrelizumab were treatment 
naive. Twenty-two (43.1%) patients were being treated with fingolimod, 
7 (13.7%) with beta interferon, 6 (11.8%) with dimethyl fumarate, 3 (5.9%) 
with teriflunamide, 1 (2%) with azathioprine and 1 (2%) with glatiramer 
acetate treatment (Table 1).

Evaluation for tuberculosis was done with PPD test in 25 patients, with 
T-spot test in 21 patients, and Quantiferon test in 5 patients. The mean of 
the PPD test was 6±6.745 (0–16) mm. PPD was >10 mm in eight patients 
and was considered positive. T-spot test was negative in 15 patients 
and positive in 6 patients. Quantiferon test was performed in five of our 
patients and the result was negative in four, positive in one. Isoniazid 
prophylaxis was started in a total of fifteen patients with a positive test 
result for tuberculosis  (Table 2).

As for detection of hepatitis B risk, HBsAg and Anti-Hbc IgG levels 
were measured. HBsAg was positive in 2 patients and negative in 49 
patients. Anti-Hbc IgG was negative (<1 S/CO) in 41 patients and positive  

Table 1. Gender, age, MS type and treatments before ocrelizumab of the 
patients

Sex
     Male                           
     Female                        

21 (41.2%)
30 (58.8%)

Age (year±SD) (min-max)                        44.02±9.62 (24-65)

MS type
     RRMS                       
     SPMS                      
     PPMS                          

26 (51%)
18 (35.3%)
7 (13.7%)

Treatment Before Ocrelizumab   

   Treatment naive     11 (21.6%)

   Fingolimod              22 (43.1%)

   Beta interferon          7 (13.7%)

   Dimetil fumarate   6 (11.8%)

   Teriflunamid   3 (5.9%)

   Glatiramer asetate       1 (2%)

   Azatiopurine                  1 (2%)

MS; multiple sclerosis, RRMS; relapsing remitting MS, SPMS; secondary progressive MS, 
PPMS; primary progressive MS, SD; standard deviation, min; minimum, max; maximum

(>1 S/CO) in ten patients with the highest values belonging to our patients 
with positive HbsAg antibodies. Three patients with Anti-Hbc IgG 1–2 
S/CO were put to strict follow-up. Entacavir prophylaxis was started in 
7 patients with anti-Hbc IgG >2 S/CO including the two patients with 
positive HbsAg values (Table 3).

No difference between the AST values of patients was observed before 
the first half-dose, before the second half-dose and one month after the 
second half-dose (23.8±22.9, 20.4±5.8 and 22.2±7.2 U/L, respectively; 
p>0.05). Similarly, there was no difference between the ALT levels checked 
before the first half-dose, before the second half-dose and one month 
after the second half-dose (End of first infusion) (24.6±17.5, 22.8±13.0 and 
22.8±10.2 U/L, respectively; p>0.05). There was no difference between the 
GGT levels checked before the first half-dose, before second half-dose 

25 PPD

8   positive

17 negative

5 Quantiferon

1 positive

4 negative

51 patients

21 T-spot

6   positive

15 negative

Isoniazid 
prophylaxis  was 

intiated in 15 
patients

Table 2. The chart showing isoniazid prophylaxis according to the test 
results in the patients
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and 1 month after the second half-dose (End of first infusion) (28.2±31.1, 

25.2±17.6 and 21.3±13.8 U/L, respectively; p>0.05). ALT, AST and GGT 

measurements were performed in all patients before the first half-dose 

and the second half-dose. These measurements were performed one 

more time in 42 patients one month after the second half-dose.

The mean lymphocyte count before the first ocrelizumab half-dose was 
1761.5±759.1 /mm3 (n=51). The mean lymphocyte count after the first 
day obtained from 13 patients was 652.3±109.7 /mm3 and it was found 
to be significantly lower (p<0.001). The mean lymphocyte count before 
the second half dose obtained from 51 patients was 1531.5±666.8 /mm3 
and it was found to be significantly lower then before first half-dose 
results (p<0.001). The mean of this value for 42 patients one month after 
the second half-dose was 1567.7±392.1 /mm3 This value was significantly 
higher than the value one day after the first half-dose (p=0.001), while 

it was still significantly lower than the value before treatment (p=0.006) 

(Table 4).

All patients had positive Varicella Zoster IgG and all patients were negative 

for anti HIV and anti-HCV antibodies.

Only 4 of our patients had mild infusion-related reactions (IRRs).

Table 3. The chart showing entacavir prophylaxis according to the test 
results in the patients

HBsAg negative: 49

HBsAg positive: 2  
(At the same time  

Anti-HBc IgG: >2 S/CO)

Anti-HBc IgG: <1 S/CO (n: 41)

Anti-HBc IgG: 1-2 S/CO (n:3)

Anti-HBc IgG: >2 S/CO (n:5)

Entacavir prophylaxis  
was initiated in 7  

patients 

Table 4. Mean lymphocyte values before the first half-dose, after the first half-dose, before the second half-dose and one month after the second half-dose

Before the first half-dose  
1761.5 ± 759.1 /mm3 

1420 (1000-3420 /mm3) 
(n = 51)

After the first half-dose  
652.3 ± 109.9 /mm3 
600 (520-890 / mm3 

(n = 13)

Before the second half-dose  
1531.5 ± 666.8 /mm3 

1380 (850-3320 / mm3) 
 (n = 51)

1 month after the 2nd half-dose  
1567.7 ± 392.0 /mm3 

1480 (970-2220 / mm3) 
(n = 51)

P= 0.006

P<0.001

P<0.001

P=0.001 P=0.469

DISCUSSION
There are many recent clinical evidences showing that starting MS 
treatment early, may potentially slow the progression of the disease and 
have a positive impact on the course of the disease. Many factors, such 
as the type of disease, beginning symptoms, disease activity, response to 
acute therapies, and the time between two attacks, help the physician 
decide the therapy. Difficult and important decision points are; changing 
the treatment early, and starting MS treatment early (11).

As a result of the development of new and highly effective drugs, when 
a patient is receiving a first line treatment and the treatment response is 

insufficient, switching between first line treatments is no longer preferred. 
Instead, second or third line treatments are initiated. As the treatment 
efficacy increases, risk also increases and security decreases. Yet, this can 
be minimalized with good patient monitorization/management. On the 
other hand, some patients have high disease activity. In these patients, 
more effective treatments can be started with skipping the steps (3, 4).

Ocrelizumab is a recombinant humanized monoclonal antibody that 
selectively targets CD20 expressing B cells. Targeting CD20 (+) B cells is a 
possible approach in treating MS. Selective depletion of CD20-expressing 
B cells enables the potential conservation of B cell restructuring, and pre-
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existing humoral immunity capacity (8.9). The initial dose of 600 mg is not 
given in a single infusion; it is administered as two separate i.v. infusions. 
The first 300 mg infusion is followed by a second 300 mg infusion after 2 
weeks. Subsequent ocrelizumab doses are administered every six months 
as a single 600 mg i.v. infusion. The second dose is administered six 
months after the first dose has been administered. There is a minimum of 
five months interval between each ocrelizumab dose (6–8).

Ocrelizumab treatment should be initiated and monitored by experienced 
healthcare professionals who have access to appropriate medical support 
in the management of severe reactions such as severe IRRs. In our series, 
four of our patients had mild IRRs with no need to stop the treatment.

Ocrelizumab has indication to be used in all types of MS in our country, 
however more than half of our patients in whom ocrelizumab was 
initiated had RRMS.

The American Gastroenterology Association (AGA) 2015 Guideline 
recommends prophylaxis for HBsAg and anti-HBc IgG positive patients 
using B-cell suppressing drugs. Prophylaxis reduces the risk of hepatitis 
by 84–87% (12). Only two of our patients in this group had positive HbsAg 
positivity and ten patients had anti-HBc IgG positivity. The borderline 
anti-HBc IgG positive patients (3 patients with anti-HBc IgG 1–2 S/CO) 
were followed up closely and antiviral treatment was started in all other 
patients (i. e. those needing prophylactic treatment) after consulting with 
infectious diseases specialists. As patients receiving immuno-suppressive 
therapy are recommended to receive a treatment with a higher resistance 
barrier compared to lamivudine (12–14), we started our patients with 
entecavir treatment which has this feature.

Studies that analyze the risk of tuberculosis in patients who have used 
another anti-CD20 therapy, namely rituximab, have presented data 
that no risk is present (15); yet since this is a country with endemic 
tuberculosis with a few cases each year, our Ministry of Health 
recommends screening for latent tuberculosis in patients receiving 
ocrelizumab. Since all the citizens of our country are vaccinated for BCG, 
the patients who underwent tuberculin skin test with a result less than 
10 mm were considered negative if they were not high risk patients and 
we did not give them prophylaxis. For the patients who accepted to take 
the interferon gamma release tests (t-spot, quantiferon) (16), which are 
expensive but more objective screening tests, we gave prophylaxis to the 
ones whose results were positive. Of the 51 patients, 15 (29%) received 
isoniazid prophylaxis. One of them had elevated liver enzymes and the 
treatment was switched to rifampicin treatment/prophylaxis.

In Turkey, patients have to pay for these tests. We recommend these 
tests to patients with PPD results 5–10 mm. There are two tests to 
measure interferon gamma released from T cells. In T-spot test; first, T 
cells of the patient are separated. Then, sensitive T cells encounter with 
tuberculosis antigens and level of interferon gamma released from T cells 
are measured. Because the cells are separated from the beginning, they 
are not affected by other factors. The Quantiferon test is based on the 
principle of measuring the interferon gamma secreted in the blood by 
the ELISA technique (17, 18).

There was no significant difference between the pre-treatment liver 
function tests (ALT-AST-GGT) and the 15th day just before starting the 
second half of the treatment. In this regard, it can be concluded that 
ocrelizumab treatment is safe in the short term for hepatotoxicity.

Lymphocyte count was below the lower limit of normal (LLN) in 32.6% 
of the patients with RRMS treated with interferon beta-1a, whereas 
this rate was 20.7% in patients treated with ocrelizumab. Lymphocyte 
count was below the LLN in 26.3% of the patients with PPMS treated 

with ocrelizumab, whereas this rate was 11.7% in patients treated with 
placebo. Most of these decreases in lymphocyte count in patients treated 
with ocrelizumab has been reported reported as grade 1 (<LLN-800 cells/
mm3) and grade 2 (500–800 cells/mm3). In 1% of the patients treated with 
ocrelizumab, grade 3 lymphopenia (200–500 cells/mm3) was reported 
and grade 4 lymphopenia (<200 cells/mm3) was not reported. In patients 
treated with ocrelizumab, the rate of severe infections increased during 
the episodes of confirmed total lymphocytes count decline. The number 
of serious infections has been found to be too low to reach definitive 
results (19).

In some of our patients, namely 13 of the 51, liver function tests and 
lymphocyte values were measured at the first day after treatment. We 
found that the lymphocytes were significantly decreased compared to 
pre-treatment. We did not detect grade 4 lymphopenia in any of our 
patients. The lowest lymphocyte value was 560/mm3. We found that 
the lower the initial lymphocyte count, the more decreased this value 
was on day 1. In the evaluation we performed before taking the second 
half-dose on the 15th day, the lymphocyte count was statistically lower, 
although not as low as it was on day 1. In the first month evaluation, the 
lymphocyte count was lower than before the treatment, similar to those 
of the 15th day. These results show that the effect of ocrelizumab starts 
on the first day without making a very deep immunosuppression, and 
that its effect is still continuing on the first month. During the one-month 
follow-up period, only three of our patients had mild upper respiratory 
tract infections that were not too serious to postpone treatment.

Retrospective design of the study and relatively low number of patients 
are some limitations of our study. Because ocrelizumab is an effective 
agent on humoral immunity, we did not make lymphocyte subgroup 
analysis for decrease in lymphocyte count, although it was reported that 
some T lymphocytes may have CD20 (20). Besides, our study is valuable 
because it is the first study in our country on the use of ocrelizumab in 
MS. We plan to perform a prospective study in the future on the use of 
ocrelizumab in MS including future data of the patients reported here 
and data of new patients.
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