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Oseltamivir Prescription Practices during the 2017-2018 Influenza Season

Omar Alsamani, RPh, CPHQ, CSSYB* Amina Almesaifer, RPh**

Background: Influenza is an acute contagious respiratory illness caused by influenza A and B
viruses worldwide. Influenza is estimated to cause approximately three to five million severe
illnesses and 250,000 — 350,000 deaths annually. It is considered an economic burden costing
approximately $87.1 billion annually. The use of Oseltamivir can act as a chemoprophylactic and
therapeutic agent to reduce the duration and severity of the infection.

Objective: To review and analyze influenza cases treated with Oseltamivir during the influenza
season of 2017-2018.

Design: A Retrospective Cross-Sectional Study.
Setting: King Hamad University Hospital, Bahrain.

Method: Two hundred and twenty-one prescriptions of antiviral Oseltamivir were reviewed from
1 October 2017 to 31 March 2018. Ten patients were excluded due to incomplete medical records.

Result: Two hundred eleven Oseltamivir were prescribed, 121 (57.35%) prescribed for hospitalized
patients, 9 (4.27%) for out-patients and 81 (38.39%) in emergency department. Fourteen
(11.57%) patients required ICU/NICU admission. The mean age was 36.37 years+26.05 SD.
Ninety-two (43.60%) patients were >41 years old. Peak prescribing rate was between December
and January. Lab test was performed for the majority of the patients, 192 (91%). Ninety-three
(44.08%) of the patients had their treatment initiated in <48 hours and 117 (55.45%) initiated in
>48 hours. Earlier treatment was not significant in reducing the length of stay (P=0.3082). Four
(1.9%) patients died due to influenza infection.

Conclusion: All patients received doses adjusted based on their renal function and body weight.
Patient and family education need to be emphasized because approximately 40% of the cases

acquired the infection due to contact with an influenza-positive patient.
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Influenza is transmitted through sneezing and coughing via
large droplets. In addition, some studies suggest transmission
via small aerosols (<5 microns) that are released into the air
during breathing'. The influenza envelope consists of two main
glycoproteins that are important in the duplication of the virus,
hemagglutinin and neuraminidase. Influenza is estimated to
cause approximately three to five million severe illness and
250,000-350,000 deaths annually. In the European Union, there
are approximately 40,000-220,000 annual deaths attributable
to influenza?. On average, severe cases and mortality are more
likely to be among elderly patients aged >65 years, pediatric
patients aged <2 years and persons with medical co-morbidities
classified as “high risk influenza complications™.

Influenza infection and its complications can be prevented with
an annual vaccination which is known to be the most effective
method in influenza prevention. It is recommended for any
individual aged >6 months*. The use of neuraminidase inhibitors
such as Oseltamivir can act both as a chemoprophylactic agent
as well as a therapeutic agent to reduce the duration and severity

of infection®. It is a sialic acid analog, competitively inhibiting
the virus neuraminidase enzyme which in-turn prevents the
release of the newly developed virions. Oseltamivir is a pro-
drug metabolized by liver enzymes from oseltamivir phosphate
to its active form, oseltamivir carboxylate. It is known to be
more effective when administered within <48 hours from the
onset of symptoms®. Starting treatment >48 hours is known to
decrease its efficacy.

It is still recommended to administer oseltamivir for suspected
or confirmed infected persons even if the onset of illness is >48
hours’. The recommended dose for adults is 75 mg twice daily
for therapeutic cases, 75 mg once daily for chemoprophylaxis
and weight based dose for pediatrics®. Doubling the dose of
oseltamivir to 150 mg in adults has been suggested for severely
ill patients. However, it is found that there are no observable
benefits for larger doses compared to standard doses®®. The risk
of neuraminidase resistance has been reported among influenza
viruses'”.
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The aim of this study is to evaluate the Oseltamivir use for
influenza infection patients during season 2017 and 2018.

METHOD

Two hundred twenty-one prescriptions of antiviral Oseltamivir
were prescribed for patients diagnosed with laboratory-
confirmed influenza or had positive flu symptoms from 1
October 2017 to 31 March 2018. Ten patients were excluded
due to incomplete medical records. Patient’s data were
documented and analyzed by SPSS and Microsoft Office Excel
using applicable statistical test. P-values less than 0.05 were
considered significant.

RESULT

Two hundred eleven Oseltamivir were prescribed; 121 (57.35%)
were prescribed for hospitalized patients, 9 (4.27%) for out-
patients and 81 (38.39%) as emergency. Influenza infection
was the primary diagnosis for 116 (95.87%) of hospitalized
patients. Five (4.13%) were hospitalized due to other medical
diagnosis and acquired influenza while being hospitalized.
Fourteen (11.57%) required intensive care (ICU/ NICU).

One hundred twenty-nine (61.14 %) were females, 100
(77.52%) were adults and 29 (22.48%) were pediatrics.
Fifty-eight (70.73%) were adult males and 24 (29.27%)
were pediatrics. The mean age was 36.37 years + 26.05 SD.
Most-treated age group was >41 years, 92 (43.60%) followed
by 53 (25.12%) in the 0-10 years group, 31 (14.69%) in the
21-30 years group, 25 (11.85%) in the 31-40 years group
and 10 (4.47%) in the 11-20 years group, see table 1. In the
beginning of the influenza season oseltamivir utilization was
the lowest and gradually increased until it reached the peak
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Figure 1: Oseltamivir Utilization during Influenza Season

influenza A, 113 (58.85%) A HIN1, 26 (13.54%) influenza B
and 1 (0.51%) had mixed infection ‘Influenza B and A HIN1".
Influenza A viruses were highly circulated at the beginning of
influenza season compared to influenza B. All cases treated
with oseltamivir were infected with influenza A in October
and November, see table 2. Two hundred nine (99.05%)
patients received a therapeutic dose of Oseltamivir and 2
(0.95%) received a prophylactic dose. Various dose regimens
were prescribed for the patients according to their conditions.
It was found that 137 (64.93%) received a standard dose of
Oseltamivir (75mg) while 9 (4.27%) required a double dose
(150 mg). Twelve (5.69%) patients needed regimen adjustment
due to their impaired renal function. Fifty-three (25.12%) were
pediatrics who received doses according to their body weight.
Ninety-three (44.08%) patients’ treatment was initiated within
48 hours whereas 117 (55.45%) was initiated after 48 hours.

Table 2: Circulated Influenza Types during the Season

Influenza  Influenza Mixed
between December and January, 54 (25.59%) and 58 (27.49%), HIN1 . .
. . ; . A B infection
respectively. In addition, a clear decline was noticed by the end
of January, see figure 1. October 13 (6.16%) 0 1 (0.47%) 0
Table 1: Personal Characteristics of Patients (n=211) November 6 (2.84%) 1(0.47%) 16 (7.58%) 0
Male Female December 9 (4.27%) 5(2.37%) 29 (13.74%) 1(0.47%)
82 (38.86%) 129 (61.14%) January 7(3.32%) 12(5.69%) 32(15.17%) 0
Adult Pediatric Adult Pediatric February 0 4(1.90%) 28 (13.27%) 0
58 (70.73%) 24(29.27%) 100 (77.52%) 29 (22.48%) March 0 4(1.90%)  7(3.32%) 0
Age group (%)
Mean 36.37 years
0-10 years 53 (25.12%) Infection Rate among High Risk Populations
- . o
11-20 years 10 (4.47%)
21-30 years 31 (14.69%) A
31-40 years 25 (1 1 85%) Immunosuppressant

Above 41 years 92 (43.60%)

One hundred ninety-two (91%) patients were tested for
Reverse-Transcriptase Polymerase Chain Reaction (RT-
PCR) and 19 (9%) started treatment without any laboratory
investigations. In addition, laboratory test was requested
for 7 (3.65%), but no reagent was in stock, 16 (8.33%) of
investigated patients had a negative influenza infection;
although, they were treated with oseltamivir. In addition, 35
(18.23%) of laboratory-confirmed influenza were infected with
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Figure 2: Infection Rate on High-Risk Populations



Table 3: Influenza Consequences Based on Age Groups

Age Group Mortality
010 1120 2130 3140 >41 >41
53 11 34 28 95 .
(23.98%) (4.98%) (15.83%) (12.67%) (42.99%)
Test Result
Negative ! 2 2 3 12 0
€ (187%) (18.18%) (5.88%) (10.71%) (12.63%)
N 48 7 24 20 77 )
Positive g0 700y (63.64%) (10.59%) (71.43%) (81.05%) *(100%)
Influenza type
8 4 24
Influenza A 0 0 (333%) (0% (L1%) 0
Influenza A 48 6 14 13 32 2(50%)
(HIND)  (100%) (85.71%) (58.33%) (65%) (42.56%) °
1 2 3 20 )
InfluenzaB 0 o0y s33%) (5% (s97%) 2O
Mixed 0,
RSP 0 0 0 1(12%) 0
Hospitalization
Normal 22 3 18 7 57 1 (25%)
Ward  (4151%) (7.27%) (52.94%) (25%)  (60%) °
1 1 2 10 ,
ICUNICU 1 ggey  000%)  s88%)  ° (103w 7%
Onset of treatment
13 8 17 16 39 \
ABhours oy sy 3wy (%) (5T.14%) @Loswy | )
40 2 13 9 53 ,
>ABROUS s 47or) (1.18%) (38.24%) (32.14%) (55.79%) S )

As shown in figure 2, 132 (62.56%) patients had single or
multiple risk factors compared to 79 (37.44%) risk free,
P>0.01. Eighty-five (40.28%) patients were known to have
single or multiple comorbidities, 42 (19.91%) were >65 years,
23 (10.90%) were pregnant or 2 weeks postpartum, 21 (9.95%)
were <2 years and 2 (0.95%) were either immunosuppressant
or obese patients (BMI >40). Furthermore, 83 (39.34%) were
infected due to contact with influenza-positive patients. By the
end of the influenza season, four (1.90%) patients treated with
oseltamivir died due to influenza infection (two were infected
with influenza A HIN1 and two with influenza B), see table 3.

DISCUSSION

Earlier circulated influenza A was observed by other studies
which match our findings. As reported in Saverio Caini’s
study, influenza A was circulated two or more weeks prior to
influenza B in Bahrain, Egypt, Jordan, Qatar and Turkey, where
opposite the scenario was observed in Algeria and Oman'!.
Peak influenza infection was found to occur at different times;
in Jeddah and Kuwait, the highest incident rate was between
October and November, which is earlier to what was found
in this study'>"*!. However, a similar outcome was found in
Lebanon (January to February)!>!3!4, Influenza virus is known
to be a highly contagious illness. Previously, it was believed
that it has the ability to be transmitted via large air droplets
(<5microns)". Recently, it was found that influenza viruses
could exceed this limit and be transmitted via small air acrosols
(>5micron)'.

In addition, it has been found that 39.34% of infected patients
were in contact with a positive flu patient. Furthermore, such
a high percentage could reflect that the community is not well
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educated or aware of how to protect themselves when in contact
with flu positive patients. A higher percentage was observed in
Saudi Arabia, 53%'.

In this study, oseltamivir was used widely in patients above
41 years old (43.60%) which is justified as this group is more
likely to have single or multiple risk factors, especially those
below 5 years according to CDC finding. A similar observation
found that most infected groups was above 65 years (45.2%)
while in another study, the most infected age group were below
2 years followed by adults above 50 years old (75.2% and
20.36%, respectively)’. Administration of antiviral therapy
within 48 hours of symptoms onset is known to be associated
with better outcome compared to late administration. In this
study, the difference between the two groups was not significant
(P=0.3082)%'5. This finding could be a consequence of the fact
that most of influenza infected patients were comorbid and their
discharge delayed due to their underlying medical conditions.

In general, influenza is known to be a mild self-limiting
infection. In our study, it was found that 42.66% were treated as
outpatient and emergency while severe cases were hospitalized
either in the normal ward or in the ICU/NICU (88.43% and
11.57%, respectively).

In this study, four patients died. The majority of hospitalized
patients were having single or multiple risk factors. In a study,
it was found that 33% of the influenza cases required ICU
hospitalization and 12% died*. In another study, 62 infants had
laboratory-confirmed influenza, 6.5% of them required ICU
hospitalization'®. In another study, 85.4% of the patients treated
with oseltamivir and 7.7% out of 73% of hospitalized patients
needed ICU hospitalization'?. In the Middle East and North
Africa, 76.5% and 23.5% of influenza infections were due to
influenza A and B virus during the 2010-2016 influenza seasons,
respectively'®. Among influenza A subtypes; 61.9% cases were
due to pandemic A(HIN1), 24% were due to A(H3N2) and
the remaining were either unsubtyped (undifferentiated type
of influenza virus) or pre-pandemic A(HINI1)'S. Influenza
infection could appear in single or multiple peaks during the
season. It has been observed that in Bahrain and Qatar, the
primary peaks were in November to December and the second
peak is in March. While in Oman, the peaks were in January
and March. Kuwait peaks were in October and November!!!¢.

In 2017, a study which included Gulf Cooperation Council
(GCC) healthcare workers found that the vaccination rate is
low (17%) and that it was influenced by the individual type of
work, gender, vaccine awareness, previous vaccination issues'.

CONCLUSION

Oseltamivir utilization in this study was following the
acceptable standards. It was found that the majority of
patients initiated their treatment after lab investigations.
Few complications required ICU and only 4 patients died;
all of them with single or multiple risk factors. All patients
received doses adjusted based on their renal function
and body weight. Earlier administration of oseltamivir
for hospitalized patients was not significantly helpful in
shortening hospital stay compared to late administration.

77



Bahrain Medical Bulletin, Vol. 41, No. 2, June 2019

Author Contribution: All authors share equal effort
contribution towards (1) substantial contribution to conception
and design, acquisition, analysis and interpretation of data;
(2) drafting the article and revising it critically for important
intellectual content; and (3) final approval of the manuscript
version should be published. Yes.

Potential Conflicts of Interest: None.
Competing Interest: None.
Sponsorship: None.

Acceptance Date: 6 April 2019.

Ethical Approval: Approved by the Research and Ethics
Committee, King Hamad University Hospital, Bahrain.

REFERENCES

1. Yan J, Grantham M, Pantelic J, et al. Infectious Virus in
Exhaled Breath of Symptomatic Seasonal Influenza Cases
from a College Community. Proc Natl Acad Sci U S A
2018; 115(5):1081-1086.

2. Torner N, Martinez A, Basile L, et al. Descriptive Study
of Severe Hospitalized Cases of Laboratory-Confirmed
Influenza during Five Epidemic Seasons (2010-2015).
BMC Research Notes 2018; 11(1):244.

3. Alqahtani AS, Bondagji DM, Alshehari AA, et al.
Vaccinations against Respiratory Infections in Arabian
Gulf Countries: Barriers and Motivators. World Journal of
Clinical Cases 2017; 5(6):212.

4. Bautista E. Clinical Aspects of Pandemic 2009 Influenza
A (HIN1) Virus Infection. N Engl J Med 2010; 362:1708-
19.

5. Lee N, Chan PK, Choi KW, et al. Factors associated with
Early Hospital Discharge of Adult Influenza Patients.
Antiviral Therapy 2007; 12(4):501.

6. South East Asia Infectious Disease Clinical Research
Network. Effect of Double Dose Oseltamivir on Clinical
and Virological Outcomes in Children and Adults
Admitted to Hospital with Severe Influenza: Double Blind
Randomised Controlled Trial. BMJ 2013; 346:3039.

7. Marty FM, Vidal-Puigserver J, Clark C, et al. Intravenous
Zanamivir or Oral Oseltamivir for hospitalised patients

78

10.

11.

12.

14.

15.

16.

with Influenza: An International, Randomised, Double-
Blind, Double-Dummy, Phase 3 Trial. The Lancet
Respiratory Medicine 2017; 5(2):135-46.

Stephenson I, Democratis J, Lackenby A, et al.
Neuraminidase Inhibitor Resistance after Oseltamivir
Treatment of Acute Influenza A and B in Children. Clinical
Infectious Diseases 2009; 48(4):389-96.

Zaraket H, Dapat C, Ghanem S, et al. Characterization of
Human Influenza Viruses in Lebanon during 2010-2011
and 2011-2012 Post-Pandemic Seasons. Intervirology
2014; 57(6):344-52.

Mubareka S, Lowen AC, Steel J, et al. Transmission of
Influenza Virus via Aerosols and Fomites in the Guinea
Pig Model. The Journal of Infectious Diseases 2009;
199(6):858-65.

Caini S, El-Guerche Séblain C, Ciblak MA, et al.
Epidemiology of Seasonal Influenza in the Middle East and
North Africa Regions, 2010-2016: Circulating Influenza A
and B Viruses and Spatial Timing of Epidemics. Influenza
and Other Respiratory Viruses. Influenza Other Respir
Viruses 2018; 12(3):344-352.

Grohskopf LA, Sokolow LZ, Olson SJ, et al. Prevention
and Control of Influenza with Vaccines: Recommendations
of the Advisory Committee on Immunization Practices,
United States, 2015-16 Influenza Season. MMWR Morb
Mortal Wkly Rep 2015; 64(30):818-25.

. Fiore AE, Fry A, Shay D, et al. Antiviral Agents for

the Treatment and Chemoprophylaxis of Influenza—
Recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR Recomm Rep
2011; 60(1):1-24.

AlMazroa MA, Memish ZA, AlWadey AM. Pandemic
Influenza A (HIN1) in Saudi Arabia: Description of the
First One Hundred Cases. Annals of Saudi Medicine 2010;
30(1):11.

Ng S, Cowling BJ, Fang VI, et al. Effects of Oseltamivir
Treatment on Duration of Clinical Illness and Viral
Shedding and Household Transmission of Influenza Virus.
Clinical Infectious Diseases 2010; 50(5):707-14.

Husain EH, AlKhabaz A, Al-Qattan HY, et al.
Hospitalization Patterns and Outcomes of Infants with
Influenza A (HIN1) in Kuwait. The Journal of Infection in
Developing Countries 2012; 6(08):632-6.



