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SUMMARY

The complement fixation test (CFT) is a method uBmdthe detection of antibodies against pathogeins
infectious diseases, it has been proved to befaludiagnostic method in the detection of acutedse in many
laboratories. The medical tests performed manuallyme consuming and needs very skilled persontigk
study evaluates the automated Chorus CFT system8witserum samples in comparison with manual method
using Virion-Serion reagents, against a panel digans, such as Adenovirus, Influenza A and B wsjs
Respiratory Syncythial Virus, Parainfluenza Mix, édplasma Pneumoniae, and Echinococcus. The Chorus
system includes standardized reagents and a momiaése to perform the single assay. In comparisothe
manual CFT method, the correlation is 91.6% (7/83)e results obtained show that the automated Ghoru
system can be applied for detecting complementifirnaantibodies against different infectious digeagents.
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INTRODUCTION

The complement fixation test (CFT) is an immunaotadjiserological method for the detection of
antibodies against pathogens responsible for viyatterial and parasitic infectious diseases (3).
Despite the existence of advanced techniques anlonse the CFT test is a diagnostic method still
used in the labs, particularly to detect some wsusesponsible for respiratory diseases, such as
Adenovirus, Influenza A and B virus, Parainfluerazal, although with some limitations, respiratory
syncythial virus (4, 5, 6, 7).

The CFT test is specially indicated for the detaation of the acute phase of an infectious disease
and the assessment of the levels of re-infectraactivation, without any distinction among ckss

of antibodies, 1gG and IgM antibodies.

In the case of respiratory viruses, the immune aese to frequent re-infection, is quite strong and
often sudden, and it is more intense than the malgiresponse to the primary infection.
The detection of the specific antibody with the Ce$t is a useful alternative, especially in calse o
diagnosis of acute respiratory infections, compavétl the methods based on the direct detection of
the antigen.
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The isolation of the infectious agent from clinisaimples is not always easy to perform, and the tes
that directly detect the antigens do not provide réquired specificity. The molecular analysis tfo
detection of the genome of most bacterial and vagénts, although very helpful, is not well
standardized for use in clinical practice. The 0$eCFT, as screening test of samples for many
different antigens within a single session, mayrocome all these limits. A CFT test is rather labas
and difficult to standardize, as also shown ingbglelines (1).

The long lead time, the training of highly qualdi@ersonnel, the results being generally interprete
subjectively, created the opportunity to developmated systems (2). The Chorus system, versatile,
designed to meet the needs of small-mediaboratories has joined the already existing Seramat.
The Chorus system has, compared to the Seramatthedsadvantage of Monotest: a single device to
perform the single assay.

This paperwork describes the evaluation of theltesiptained with the Chorus system with the ones
obtained with the manual method using Virion-Seri@agents against a panel of human sera.

MATERIALSAND METHODS

The study was performed on 87 human sera from férdift laboratories and kept at -20°C, at the
moment of analysis the defrosted samples wereivaet at 56°C for 30 minutes in water bath.
Antibodies were determined against antigens: Adiensv(15 sera), Influenza A virus (14 sera),
Influenza B virus (12 sera), Respiratory Syncythiaus (15 sera), Parainfluenza mix (11 sera),
Mycoplasma pneumoniae (10 sera)Echinococcus (10 sera).

Complementiixing antibodieswere determined in all samples using the manudhodewith the
related Virion-Serion reagents (in the case of Hehinococcus the Diesse antigen was used with
Virion-Serion haemolytic system), and with the Bie£horus system.

Manual titration method

The manual complement fixation test method has peepared following the Kolmer standarethod
(overnight fixation at 2/8°C) using Virion-Seriow(irzburg, Germany) reagents. The serial dilution of
serum was performed in microtitration plates aifbactivation at 56°C for 30 minutes, to preverd th
interference of the reaction due to the complenvemntained in the serum. Afterwards, antigen and
complement were added in constant quantities. Afi@rnight incubation the haemolytic system was
added.

In presence of specific antibodies, the immune dergs will bind the complement preventing
haemolysis of the red blood cells .

In absence of the specific antibodies against thgen, the complement will haemolyse of the red
blood cells.

The antibody titre is the highest dilution in whiB% of haemolysis occurs ; it is usually evaluated
with the naked eye, observing the size of the tmitof red cells settled on the bottom of the plate

Chorus system titration

The automated method (Chorus system; Diesse, Mggteni, Italy) was used to quantify antibodies
against the above listed antigens in all samplelsidied in the study. The Chorus system includes an
automated processor and the diagnostic kits , theotest device containing all reagents needed for
one single test: liquid or freeze-dried antigergfte-dried complement and haemolysin, stabilizéd re
blood cells. The instrument prepares all the remgeeeded for analysis; it is possible to procgstou

30 samples simultaneously, even with a differesit figr each one.

In the analytical cycle, 3 kinetic readings aref@ened on the 2 parallel reactions:

1) antigen and serum in presence of haemolytiesy$tomplement, haemolysin, red blood cells)
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2) serum without the addition of the antigen pnesence of the haemolytic system (complement,
haemolysin, red blood cells) for the assessmentthef anticomplementary power of serum.

The comparison of the two kinetics is expresseseiconds, and this period of time is proportional to
the serum titre, Table 1.

Table 1. Conversion time (sec.) / titre

0 -41 sec NEG

41-100sec| 1/8

101-300 seq¢ 1/16

301-500 seq¢ 1/32

501-700sec| 1/64

701 sec 1/128

Study of performances

The final titre plus or minus 1 dilution found owth methods on the same sample was considered
concordant..

The inter-runs precision study was carried outdsfing the control sera of Adenovirus, Influenza A
virus, Influenza B virus and Respiratory Syncythidlus in duplicate, twice a day for 3
consecutive days. The average, the standard daviatid its CV% were calculated on a period of time
expressed in seconds.

RESULTS

Evaluation of adenovirus

Table 2.

SAMPLEID | CHORUS | VIRION
1adv neg neg

2 adv 1/32 1/64
3adv 1/32 1/64

4 adv 1/8 1/128 D
5adv AIC 1/64

6 adv A/IC 1/64

7 adv >128 1/32 D
8 adv 1/8 1/16

9 adv 1/64 1/32

10 adv 1/16 1/32

11 adv 1/16 1/128 D
12 adv neg neg

13 adv 1/8 neg

14 adv A/IC 1/16

15 adv 1/16 1/32

On 15 sera, 12 were concordant according to both methods and 3 were discordant (D)
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The samples: 5 adv, 6 adv, 14 showed anticomplementary power (A/C), so they were omitted from the
evaluation.
Evaluation of Influenza A Virus

Table 3.

SAMPLE No. | CHORUS | VIRION
linfa 1/32 1/64
2infa 1/16 1/8
3infa 1/32 1/64
4infa 1/32 1/64
5infa 1/128 1/64
6infa 1/128 1/128
7infa 1/128 1/256
8infa >1/128 1/128
9inf a >1/128 1/128
10inf a > 1/128 > 1/256
11inf a > 1/128 1/128
12inf a > 1/128 > 1/256
13inf a > 1/128 > 1/256
14inf a 1/64 1/64

14 tested sera were all concordant according to both methods
Evaluation of Influenza B Virus

Table 4.

CHORUS | VIRION
SAMPLE No.
linfb 1/32 1/64
2infb 1/16 1/32
3infb 1/64 1/64
4inf b 1/64 1/64
5inf b 1/32 1/128 D
6infb 1/32 1/64
7infb 1/32 1/64
8infb > 1/128 1/128
9inf b 1/32 1/32
10inf b 1/64 1/128
11infb 1/128 1/64
12inf b >1/128 1/64

On 12 sera, 11 were concordant according to both methods and 1 was discordant (D)
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Evaluation of Respiratory Syncythial Virus

Tableb.

SAMPLE No. | CHORUS | VIRION
lrsv 1/64 1/16 D
2rsv 1/16 1/8
3rsv 1/32 1/16
4rsv 1/64 1/16 D
5rsv 1/16 1/8
6rsv 1/16 1/8
7rsv 1/32 1/16
8rsv 1/32 1/16
9rsv 1/64 1/64
10rsv 1/32 1/16
11rsv 1/32 1/16
12rsv 1/16 1/8
13rsv 1/16 1/8
14rsv 1/32 1/16
15rsv 1/16 1/32

On 15 sera, 13 were concordant according to both methods and 2 were discordant (D)

Evaluation of Parainfluenza Mix

Table6.

SAMPLE No. | CHORUS | VIRION
1 para mix 1/128 1/256
2 paramix 1/128 1/64
3 paramix 1/64 1/32
4 paramix 1/16 1/16
5 paramix 1/16 1/32
6 paramix 1/64 1/32
7 paramix 1/32 1/16
8 paramix 1/32 1/32
9 paramix 1/32 1/32
10 paramix | 1/32 1/64
11 paramix | A/IC neg

10 sera were all concordant according to both methods

The sample 11 para mix showed anticomplementary power (A/C), so it was omitted from the evaluation.
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Evaluation of Mycoplasma pneumoniae

Table?7.

ID SAMPLE | CHORUS | VIRION | CHORUS IgM | CHORUSIgG
1 myco p. 1/128 1/128 0,2P >100 P

2 myco p. > 1/128 >1/256 | 7,8P <10 N

3 mycop. 1/64 1/32 05N >100 P

4 myco p. >256 >256 8,6 P 58,4 P

5 myco p. 1/16 1/16 0,1 N >100 P

6 myco p. NEG 1/16 0,4 N <10 N D
7 mycop. 1/16 1/16 0,6 N 52,2 P

8 myco p. 1/16 1/16 0,6 N 48,2 P

9 myco p. 1/16 1/32 13P 97 P

10 myco p. 1/128 1/256 Not tested Not tested

On 10 sera, 9 were concordant according to both methods and 1 was discrepant (D) . 9 samples out of a total of
10 were also characterized by Chorus method ELISA kit for the determination of IgM and 1gG antibodies
against Mycoplasma Pneumoniae

Evaluation of Echinococcus

Table8.

SAMPLE ID | CHORUS | DIESSE
lech 1/64 1/64
2 ech 1/64 1/32
3 ech 1/64 1/64
4 ech 1/128 1/128
5 ech 1/32 1/32
6 ech 1/64 1/128
7 ech 1/128 1/256
8 ech 1/64 1/128
9ech 1/64 1/64
10 ech 1/64 1/32

The 10 sera tested were all concordant according to both methods

Evaluation of Chorus Method : precision between tests

The control sera of Adenovirus, Influenza A Virus, Influenza B Virus and Syncythial Respiratory Virus were
tested in duplicate twice a day during 3 consecutive days The table shows the average and the CV% of the delay
time expressed in seconds obtained for each control serum

Table9..

Hemolysistime

Control serum | Average | Cv%

ADV 344 16,3

RSV 462 15,7
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INFA 247 12,3

INFB 525 19

CV% = percent coefficient of variation

DISCUSSION

Manual CFT is still commonly used, but its limitais were overcome by the introduction of
automated systems, facilitating its running withtmsging its peculiar characteristics of sensitiatyd
specificity. With the Chorus system it has beersjs to:

1. reduce the assay time compared to 18 hours of atimubrequired by the manual
method

2. automate testing

3. eliminate subjectivity in the interpretation of uéis with a standardized and reliable
procedure.

The study performed on the evaluation of the resalitained with the Chorus system with those
obtained by using the Virion-Serion antigens againganel of human sera has provided a correlation
of 91.6%: 7 sera were discordant out of a totaB®fsamples. The two compared methods showed
similar results , the ADV discordant results (3/b3y find a possible explanation considering the
different composition of the antigens used in batlethods. The antigen used on the Chorus contains
serotypes 2 and 7, while the serotypes 2, 3, 47aade used in the Virion-Serion method . . (7).
The Chorus CFT method provides good performancesteirms of sensitivity, reliability
and consistency of results in-run, between-run amdong lots. This last figure indicates
the high standardization reached in the produaiwh alignment of the Chorus CFT. lIts flexibilitydan
cost reduction, since the monotest device cont@ingagents needed for one single test, are aadadd
advantage. Precision studies show a good consystehaesults; the data are supported by the
performance of the control chart registered by woimg the titre obtained for the influenza A virus
control serum during 33 weeks (data not shown). Témults obtained fall always within the
acceptability range of +/-1 dilution compared te #xpected titre.

CONCLUSIONS

The performance of CFT with Chorus automated sys$tasnproved good, since it offers reliability and
reproducibility of results similar to the manualthned.

The performed study has provided results in subiataagreement with each other showing a
correlation of 91.6%. This figure appears very comifig considering all advantages arising from the
CFT assay with Chorus system. The automated méshemky to use: all information related to sample
analysis performance, in addition to reagents,cargained in the device barcode. The test manual
handling is minimized: all reagents are, in faegdy to use since dilution (one of the most common
sources of error) is not needed. Moreover, theofistéandardized reagents reduces the high vatiabil
due to the necessity to titre reagents before kgen the reporting time is a Chorus’s point of &rc
results, in fact, are provided on the same day wheranalysis is run, making this method also bieta
for rapid diagnosis, unlike the manual method whioles results in 18/24 hours. 30 different tests
based on different methods can be run simultangausthe Chorus automated system during 2 hours’
average length of time. It leads also to a highuctidn of the operators’ turnaround time. The Ckoru
system is indeed versatile and suitable for snaddbfatories, where the daily quantity of performed
tests changes numerically in comparison to largetres. The photometric reading of the haemolytic
kinetics and the results processing performed by a dedicstéisvare eliminate subjectivity in the
interpretation performed by visual inspection. Thenagement of reagent disposal is made also easier
after use.
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In conclusion, the automated Chorus system isldeit@r performing CFT, either for the reliabilibf
its analytical data and for the level of simplificm and standardization of the method, difficudt t
reach with the manual method.
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