Diagnosis of drug allergy in vitro with the
lymphocyte transformation test

Bernard Halpern, N. T. Ky, and Nouhal Amache,* Paris, France

The in vitro test described consists in the transformation of a significant number of
small blood lymphocytes into blast cells when lymphocytes from sensitive individuals
are cultured in the presence of the specific antigen (lymphocyte transformation test;
L.T.T.), Lymphocyte cultures from numerous patients who are sensitive to various
drugs (penicillin, aspivin, local anesthetics, various antibiotics, ACTH, insulin,
todinated substances, e¢tc.) have been studied. The test has been regularly positive in
the case of clinically and immunologically proved allergy when the antigen was
present in the culture. The test was positive whether the allergy was of the immediate
or of the delayed type. Corticotherapy or the addition of steroids to the culture
medium regularly inhibited the specific lymphobdblastic transformation. From the
available results it appears that the L.T.T. is a sensitive and reliable test for the
diagnosis of drug allergy.

here is no problem in the field of immunology which appears more urgent
than the development of a relatively simple and reliable in vitro technique for
the diagnosis of drug allergy, actual or potential. Accidents as a result of drug
allergies are often serious and may even be fatal. Every year, many deaths
caused by the administration of therapeutic or diagnostic agents are reported.
Various reports, such as those of the World Health Organization, have empha-
sized many times that this type of accident is still inereasing.

The diagnosis of a drug allergy is sometimes easy and at other times almost
impossible to establish. When the clinical history is suggestive and the skin
tests are positive, the diagnosis is easily made. This is the case with allergies to
heterologous proteins, polypeptides, and, more rarely, to certain drugs. However,
in the majority of patients with drug allergies, skin tests are negative in spite
of an obvious clinical history. The reasons for these diserepancies are still
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obscure. It may be that most of the drugs are haptens or that the complexes
formed are of a special type.

The potential danger of unpredictable and sometimes severe systemic re-
actions to skin tests in patients allergic to certain drugs, such as penicillin is
well known. Therefore, it is very important to have a reliable in vitro technique
by which drug allergy may be diagnosed.

The in vitro test based on basophilic degranulation proposed by Shelley*®
has been diversely received. Some investigators have denied any specificity to the
test.’® #* Similar opinions have been expressed concerning the passive hemagglu-
tination technique.?

It has been shown that human lymphocytes cultivated in vitro in the presence
of phytohemagglutinin (PHA)' or of specific antigens*® > 117 are trans-
formed into blast cells. We have recently applied lymphoblastic transformation
of blood lympheytes cultured in vitro in the presence of antigen to the study of
streptococcal allergy.'* It seemed that lymphoeyte transformation might also
constitute a sensitive and reliable in vitro technique for the diagnosis of drug
allergies; some of the results were reported elsewhere.??

MATERIALS AND METHODS
Lymphocyte cultures

The isolation and the eulture of human cireulating lymphocytes were per-
formed according to the technique described by Brandt and associates®: 60 ml.
of venous blood was collected =septically from each patient. Clotting was pre-
vented by the addition of 0.5 ml. of a caleium heparinate solution containing
5,000 T. of heparin per milliliter. The blood was then filtered through a glass
wool column to eliminate the polymorphonuclear cells. The resulting -cell
suspension contained 40 to 80 per cent mononuclear cells, primarily lymphocytes.
The rest of the ecells were mostly polymorphonuclear neutrophils which de-
generated and disappeared rapidly during culture. The isolated lymphocytes
were cultured at a concentration of 1 x 10° mononuclear cells per milliliter in
a medium of 30 per cent nonheated autologous plasma and 70 per cent Parker’s
199 medium. The medium contained 100 L.U. of penicillin per milliliter, except
in those cases where penicillin allergy was suspected, in which case streptomyein
(150 meg. per milliliter) was substituted. All cultures were ineubated at 37° C.
in test tubes containing 3 ml. of culture. Control cultures were included in each
experiment. These consisted of lymphoeytes from the same patient which were
cultured under the same conditions but in the absence of the drug. The cells
were harvested after 4 days of culture. It was found that the percentage of
transformation in cultures containing antigen was too low and too hazardous to
assess when the culture periods were shorter than 96 hours. Smears were pre-
pared and stained with May-Griinwald-Giemsa stain. A microscopic examination
was made of 1,500 cells on each slide and the percentage of transformed cells
was recorded. The cells were counted by two different persons, one of them
always unaware of the presence or absence of antigens in the culture. Moreover,
cultures were done with the lymphoeytes of persons whose clinical history was
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unknown to the investigator and also of control individuals who were considered
normal,

Three types of cells were observed. These included: (a) typical normal
lymphocytes (mean diameter, 8 to 10 u); (b) very large lymphoblast—Ilike cells
(mean diameter, 20 to 30 u) with enlarged nuclei surrounded by a deeply
basophilic eytoplasm with numerous vacuoles; and (c¢) intermediate type cells
(mean diameter, 12 to 20u). These intermediate type cells were larger than
small lymphocytes and smaller than the lymphoblasts but with a distinet lympho-
blastic appearance.

Under our experimental conditions the test was considered positive if cultures
contained more than 4 per cent blast cells after 4 days of culture in the presence
of antigen, provided that the control lymphoeyte cultures of the same patients
in the absence of antigen and the control cultures of lymphocytes from normal
individuals in the presence of the same antigen contained less than 2 per cent
blast cells.

Drugs studied

Various drugs were studied; these included polypeptidic hormones, penicillin,
aspirin, local anesthetics, iodinated substances, and others.

One of the difficulties encountered was the determination of the optimum
concentration of the various substances required to produce a maximum blasto-
genie effect. Therefore, a preliminary study was necessary to establish the con-
centration of each substance which produced the highest rate of transformation.
TFor instance, in those studies involving penicillin allergy, it was found that the
optimum concentration of penicillin in the culture medium was between 500 and
1,000 1.U. per milliliter. When lower concentrations were used, the percentage
of transformed cells was not significant; if higher concentrations (2,000 to 3,000
LU. per milliliter) were used, then there was a decrease in blast cell produetion
instead of the expected plateau (Fig. 1). When concentrations of penieillin
higher than 3,000 1.U. per milliliter were added to cultures, the lymphocytes were
damaged. The same phenomenon was observed with some of the other drugs
studied, such as streptomyein, procaine, tetanus antitoxin, and iodinated
substances.

Some difficulties also arose which were related to the solubility, the pH, and
the toxicity of the antigenic substances used. For instance, when acetylsalicylic
acid (aspirin) was added to the culture, the optimal concentration of drug in
the medium was between 5 and 15 meg. per milliliter. The addition of this drug,
even in such small quantities, slightly altered the pH of the medium, and
it was necessary to adjust the pH to a normal value with sodium bicar-
bonate (5.5 per cent), the buffer normally present in Parker 199 culture
medium.

Patients studied

A total of 95 allergic patients and 68 nonallergic individuals were studied.
They were divided into three groups.
Group I consisted of 30 patients allergie to penicillin, with or without positive
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Fig. 1

Variations in the percentage of lymphoblastic transformation as a function of concentration
of penicillin in Iymphoeyte cultures from patients allergic to penicillin. (With concentrations
higher than 3,000 I.U. per milliliter cytolysis was observed.)
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Fig. 2
The horizontal line indicates the mean percentage of transformed cells ohserved in cultures
from patients allergic to penicillin.

skin tests. The 33 control subjects for this group were individuals who had re-
ceived penicillin and presented no symptoms of penieillin allergy.

Group II consisted of 22 patients with clinical histories of asthma, urticaria,
or angioneurotic edema as forms of allergic reactions to aspirin. The 20 control
individuals received therapeutic doses of aspirin without developing aspirin
allergy.
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iroup III consisted of 43 patients with clinical and/or immunological evi-
dence of allergy to a variety of drugs. The 15 control subjects had taken various
drugs and had no allergic manifestations.

RESULTS
Allergy to penicillin

In this group of 30 patients, 25 presented elinical symptoms of the immediate-
tvpe hypersensitivity, such as urticaria, asthma, serum sickness, anaphylactic
shock, angioneurotic edema, ete. The other 5 had contact dermatitis. The results
obtained from lymphoeyte cultures of these patients are shown in Table 1. It
may be seen that all patients with a history of allergy to penicillin, whether of

Table I. Lymphoblastic transformation test of patients allergic to penicillin

Culture with Culture without
antigen antigen
Patient Subject | % blast | Subject | ¢ blast ‘
No. Allergic reaction (total) cells (total) cells Tests*
A, Patients allergic to penicillin
1 Rhinitis, asthma 45 0,4
2 Asthma, shock, urticaria 22 0,9
3 Contact dermatitis 14 0,1 PT+
4 Contact dermatitis 13,6 0,6
5 Angioneurotic edema, urticaria 13,1 0,2 ST ++++
6 Urtiearia 12,9 0
7 Urticaria 12,8 0,9
8 Anaphylactic shock 12,5 0
9 Anaphylactic shock 12,5 0,6
10 Anaphylactic shock 11,6 0,5
11 Anaphylactie shock 10, 8 0,3
12 Anaphylactic shock 10,7 0
13 Angioneurotic edema 10,5 0,1 8T -
14 Angioneurotic edema 10,1 0 Shelley —
15 Contact dematitis 10 0,3
16 Angioneurotic edema, urticaria 10 0
17 Asthma, angioneurotic edema 9,7 0 ST ++++
18 Asthma, angioneurotic edema 9,4 0,5 ST ++++
19 Jontact dermatitis 9,1 0 IDT +
20 Contact dermatitis 8,6 0,1
21 Shock, asthma, urticaria 8,5 0,4 ST+
Shelley —
22 Urticaria, angioneurotic edema 8,2 0,4
23 Urticaria, angioneurotic edema 7 0,1
24 Urticaria 5 0,9 ST -
25 Anaphylactic shock 4,5 0,1
26 Anaphylaetic shock 5,6 0,5
27 Anaphylactic shock 7 0,1
28 Fever, urticaria 4,3 0,2
29 Anaphylactie shock 11 0,2
30 Urticaria 13 0,8
B. Controls without penicillin reaction
Total No., 33
15 0 33 1
16 1
1 1
1 21, 6

*Seratch test (ST), patch test (PT), intradermal test (IDT), and Shelley test.
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The horizontal lines indicate the mean percentage of transformed cells in lymphocyte cultures
from patients allergic to aspirin.

Table Il. Lymphoblastic transformation test of patients allergic to aspirin

Culture with

|

Cul ure without

antigen antigen
Patient % blast % blast
No. Allergic reaction Subjects | cells  |Subjects | cells
A. Without corticotherapy
1 Urticaria 11,3 1,9
2 Urticaria, angioneurotic edema 11 0,3
3 Asthma, nasal polyp 9,4 0,5
4 Asthma, nasal polyp 9,3 0,3
5 Urticaria, angioneurotic edema 9,3 0,1
6 Ocular hemorrhage 7,3 0,1
7 Asthma, nasal polyp 6, 4 0
8 Asthma, nasal polyp 6 0,5
9 Urticaria 5,7 0,9
10 Angioneurotic edema 4,7 0,3
11 Urticaria 4,3 0,4
12 Angioneurotic edema 4,5 0,1
13 Urtiearia, angioneurotiec edema 4,8 0,1
B. With intense corticotherapy
1 Asthma, nasal polyp 3 0,3
2 Agsthma, nasal polyp 1,8 0,6
3 Asthma, nasal polyp 1 0,1
4 Asthma, nasal polyp 1 0,9
5 Urticaria 0,8 0,4
6 Asthma, nasal polyp 0,4 0
7 Asthma, nasal polyp 0,4 0,1
8 Asthma, nasal polyp 0,6 0, 4
9 Agthma, nasal polyp 0,4 0
C. Controls without allergic reaction
Total No., 20
9 0 :
10 1 20 : 0
1 1
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Table 1ll. Lymphoblastic transformation test of patients allergic to various drugs

Drug con- | Culture | Culture
centration | with without
(meg./ml. | antigen | antigen
Patient or L.U./ |(% blast|(% blast; Skin
No. Drug Allergic reaction ml.) cells) cells) tests™
1 Lignocaine Collapse 300 7,6 0,3 8T (-)
1DT (-)
2 Lignocaine Edema 150 5,6 0,1 ST (-)
3 Lignocaine Eczema 150 7,5 0,8
Procaine Eczema 150 4,5 0,8
4  Lignocaine Anaphylactie shock 150 11,5 0,1 PT (-)
5  Procaine Dermatitis 150 4,2 0,2
6 ACTH Anaphylactie shock 2,5 LU. 10,5 0,6
Synthetic ACTH None 1,25 1.U. 1,5 0,7
7  Pork insulin Shock, urticaria 1,5-31U. 6,5 0,1
Ox insulin Shock, urticaria 1,5-31.0. 55 0,2
Human insulin Shock, urticaria 1,5-31.0. 3,6 0,1
8  Atropine Urticaria 31U 6,2 0,6 ST ++++
9  Atropine Dermatitis 151.U0 7 0,1
10 Gallamine Shock 150 4,8 0,5 ST ++++
11 Gallamine Shock 150 7,3 0,1 8T (=)
12 Todine Shock, urticaria 250 10,9 1,1 ST (-)
13 Todine Angioneurotic edema 250 5 0,5
14 Todine Urticaria 250 10,5 0,1 ST (+)
15  Todine Shoek, collapse 250 51 0,2 8T+
IDT ++
16  Butyrophenone Skin rash 3,5 8,7 0,6
17  Spiramyecin Urticaria 30 15 0,3 ST ++
18  Spiramyecin Erythroderma 30 81 0,1
18  Pyrazolone Urticaria 300 3,6 0,1
20  Tetanus antitoxin Anaphylactie shoek 17 L.U. 8 0,3
21  Secobarbitalt Urticaria 35 3,5 0,1
22 Estradiol Urticaria 35 5,4 0,1
23  Lysozyme Anaphylactic shock 300 3,3 0,1
24  Riboflavin Angioneurotic edema 250 3,6 0,2 8T+
25  Pyridoxine Angioneurotic edema 100 3,7 0,2 ST+
26  Pentothal Contact dermatitis 325 4,6 0,5
27  Phenothiazine Contact dermatitis 17 4,5 0,1
28  Chlorpropamide Erythroderma 33 5,2 0,2
Phenylethylbiguanide Erythroderma 33 5,8 0,2
Dimethylbiguanide None 1,000 3,2 0,2

*Seratch test (ST), pateh test (PT), and intradermal test (IDT).
tSecobarbital, Seconal, Eli Lilly & Company, Indianapolis, Ind.
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Drug con- | Culture | Culture
centration | with without
{(meg./ml. | antigen | antigen
Patient or LU/ | (% blast|(% blast| Skin
No. Drug Allergic reaction ml.) cells) cells) tests™
29  Sulfathiazole Urticaria 33,5 9,5 0,1
Nieotinamide Urticaria 33,5 4,8 ,
Isoniazid Urticaria 33,5 3,4 0,
30  Phenobharbital Pruritus 150 13,4 0,9 ST (-)
31 Phenobarbital Skin rash 17 12,6 0,7
Butobarbital Skin rash 35 9,6 0,7
32  Streptomycin Angioneurotic edema 150 4,5 0,5 R8T+
33 Streptomycin Contact dermatitis 150 6 0,4
34  Streptomycin Contact dermatitis 150 5,2 0,5 PT (-)
35  Streptomycin Angioneurotic edema 150 8,1 0,9
36  Streptomyecin Erythroderma 150 30 0,9 PT +++
ST ++
37  Promethazine Contact dermatitis 9 56 0,9 PT ++
38  Sulfapyridine Urticaria 300 10,3 0,3 ST ++++
39  Neomycin Erythroderma 85 9,9 0,9
40  Neomycin Contact dermatitis 85 4,4 0,1
41  Camphosulfonate Contact dermatitis 3 16 0,9
42 Phenylephrine Contact dermatitis 35 11 0,1 PTH
43  Hyoscine Urticaria 35 10, 3 0,3

the immediate or of the delayed type, had a positive L.T.T. The percentage of
lymphoblastic transformation varied from 4.3 to 45 per cent (Table I, Fig. 2).
The percentage of mitoses observed was small, usually less than 1 per cent.
The tests were regularly negative in the absence of antigen. Only one single
individual of the 33 control subjects who had previously received penicillin had
a strongly positive L.T.T. (see Discussion section).

Allergy to aspirin

This group included patients who exhibited asthma, urtiearia, and/or angio-
neurotic edema after ingestion of aspirin.

It was observed that out of the 22 patients with clinical symptoms of aspirin
allergy, 13 had a positive L.T.T. The other 9 in whom the test was negative had
all received intense or prolonged corticotherapy. The 20 control subjects who
had received therapeutic doses of aspirin showed a negative L.T.T. in every case
(Table 11, Fig. 3).

Allergy to various drugs

The third group of patients consisted of 43 individuals exhibiting clinical and
sometimes proved immunological allergic reactions following treatment with
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The horizontal line indicates the average percentage of transformed cells in lymphocyte
cultures from patients in each group.

various drugs. Sinee there was a small number of patients allergiec to each of
these drugs, we included them all in the same table (Table III, Fig. 4).

This third group was very heterogeneous. Although the number of patients
allergie to each drug was small, the general impression obtained was the same
as that gained from studies of the two preceding groups: the IL.T.T. in the
presence of the drugs was positive in every case where the clinical history was
suggestive of drug allergy.

Conversely, it was consistently negative in the absence of drugs or in the
lymphocyte cultures from 15 nonallergic individuals when their lymphocytes
were cultivated in the presence of the drugs (Table 1V).

DISCUSSION

The results reported here indieate that the lymphoeyte transformation test
(L.T.T.) in vitro appears to be a reliable technique for the detection and
diagnosis of drug allergy. Emphasis is laid on the fact that the number of pa-
tients allergic to each drug was often too small to establish reliable statisties.
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The test appeared to be positive in both the immediate and the delayed types
of hypersensitivity. One advantage of this in vitro test is that each subject acts
as his own control since the lymphoeyte cultures were done in the presence and
in the absence of the suspected antigen.

In the group of eontrol subjects who had received penicillin without any
elinical symptoms of allergy, only one individual showed a markedly positive
L.T.T. (Table I, Fig. 2).

Following this observation, we re-examined the patient. According to the
clinieal history, he had received treatment with penicillin on two different occa-
sions—the first time in April, 1955, and the second time in April, 1958—and he
had shown no clinical signs of allergy whatsoever. The possibility existed, never-
theless, that the sensitization revealed by the lymphoeyte transformation test
may have oecurred as a result of the seond treatment with penicillin and re-
mained latent. Therefore, two intradermal injections of penicillin consisting of
5,000 and 10,000 1.U., respectively, were administered into the forearm of the
patient; a pateh test with penicillin was also performed. The patch test was
negative and no immediate reaction was observed at the site of the intradermal
injections. However, after 24 hours, an intense inflammatory reaction developed
around the site of the penicillin injections; the erythema and edema almost
covered the entire forearm. This reaction reached its maximum 48 hours after
the injection and persisted for several days.

This patient, therefore, had a typical delayed type of hypersensitivity to
penicillin, whieh is rather uncommon!® and whiech, moreover, had remained
clinically unapparent. Thus, the in vitro test permitted the diagnosis of a
potential drug allergy.

The L.T.T. was positive regardless of the chemical nature of the substance.
Positive reactions were observed with polypeptidic hormones (ACTH and
insulin), with various antibioties (penicillin, streptomyein, and spiramycin),

Table IV. Individuals who took various drugs without allergic manifestations

Culture with |Culture without
Patient Drug concentra- antigen antigen
No. Drugs tion (meg./ml.) | (e blast cells) | (Yo blast cells)
1 Acetrizoate* and Diodone 250 0,4 0,1
2 Gallamine 150 L5 0,1
3 Streptomyecin 150 0,5 0,5
4 Streptomycin 150 0,3 0,2
5 Streptomycin 150 0,1 0,1
6 Streptomyein 150 0,8 0,3
7 Streptomycin 150 0,3 0,1
8 Lignocaine 150 1,4 0,1
9 Lignocaine 150 0,1 0,1
10 Lignocaine 150 0,3 0,2
11 Procaine 150 1,8 0,1
12 Procaine 150 0,1 0,2
13 Sulfapyridine 300 0 0,1
14 Pyrazolone 30 0,5 0,2
15 Altropine 3 0,6 0,3

*Vasurix, Querbet, Paris,
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with alkaloids (atropine), and with various other drugs (local anesthetics,
iodinated produets, and barbiturates). It is important to emphasize the positive
reactions observed in lymphocyte cultures in aspirin allergy. Until now, no in
vitro or in vivo test could suceessfully demonstrate allergy to aspirin, the severity
and particular significance of which do not need emphasis.

The basic mechanism of the lymphoeyte reaction remains a matter of con-
jecture. The fact that only the lymphoeytes of a sensitized individual react in
the presence of antigen indicates that these cells carry within them the immuno-
logical information which permits them to recognize the antigen. It would be
hazardous to speculate on the nature of this information. The fact that the
reaction is of the same intensity whatever the type of allergy might be explained
in the light of the theory of Karush and Eisen® that delayed hypersensitivity
itself is conditioned by circulating antibodies which differ from econventional
antibodies only by a particularly high avidity for the antigen. However, the
presence of circulating antibodies in this reaction is not evident at all. Another
interesting point is that only a fraction of the lymphocytes respond to the
antigen. The importance of the fraction varies in a rather wide range. Does this
mean that only a part of the lymphoeyte population carries the immune informa-
tion? No answer can be given to this question.

The lymphoblastic reaction appeared to be inhibited in the cultures from
individuals receiving steroids (Tables II,B and IV). To prove the effective role
of the steroids, in five experiments soluble dexamethasone was added, as well as
antigen, to lymphoeyte cultures from 5 individuals who were allergic to various
drugs (penicillin, streptomyein, phenylephrine, ete.) and who did not receive
corticoids. The lymphoblastic transformation was completely inhibited in vitro
by the addition of the steroid. In other experiments, patients shown to be
allergic to penicillin and to have lymphoeytes strongly reactive to penicillin
were deliberately given corticosteroids for a week and were then retested. The
lymphoblastic transformation test was completely inhibited (Table V). Similar
results have since been reported by others.?

‘Whatever may be the basic explanation of this reaction, its speecificity and
sensitivity are such that it has been used for the detection of the degree of
histocompatibility between two genctically different individuals.® The interest
in this test for the detection in man of sensitization to many diverse substances
has been emphasized by other investigators® & 11,13, 14,17

Some workers™ 1 have shown that lymphoblastic transformation is accom-

Table V. Percentage of lymphoblastic transformation after corticotherapy in 3
patients allergic fo penicillin

Before corticotherapy After corticotherapy
Patient No. (% blast cells) (% blast cells)
1 45 2,6
9 13,1 0,7

3 8,5 1,1
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panied by an increase in the synthesis of DNA, as revealed by the quantity of
tritiated thymidine incorporated into the nueleus of the cells.

In our experiments the percentage of mitoses was relatively small. This could
be explained by the short duration (4 days) of the lymphoeyte cultures. It has
already been shown by Holland and Mauer? that the incorporation of thymidine
into lymphocytes maintained in vitro oeeurs prineipally after the third day of
culture under the effect of drugs.

However, the most important eytomorphologic changes observed in the blast
cells as a result of antigenic stimulation occurred in the eytoplasm of the cells.
They suggested an increased synthesis of eytoplasmic polynueleotides, that is,
of RNA and most particularly of ribosomal RNA. This observation agrees well
with the demonstration by others of the induction of immunoglobulin synthesis
in blast cells stimulated by antigen.

Hulliger and Sorkin® and Landy and eco-workers'? have reported that
peripheral lymphocytes synthesize antibody when cultured in vitro. It has also
been reported by Girard and eolleagues* that fluid from lymphocyte cultures
of atopic individuals incubated in the presence of antigen contained an antibody
capable of passively sensitizing monkey ileum. These workers demonstrated
successfully that significant lymphoblastic transformation occurred regularly in
cultures of lymphoeytes from patients with immedate-type allergies when
allergens were included in the culture medium. They also observed, as we have,
that the in vitro lymphoblastic reaction was regularly positive in the case of
penicillin allergies when an adequate amount (1,000 1.U.) was added to the
culture medium,

Our results and those ecited previously are opposed to the negative results
reported by Vischer.?* This author studied the incorporation of tritiated thymi-
dine into lymphocytes of individuals allergic to penicillin and to other drugs. In
his study a significant percentage of lymphoblastic transformation was observed
in only 2 of 13 individuals allergic to penicillin. No lymphoblastic response was
observed in 5 other cases of drug allergy. Tt is likely that the negative results
observed by Vischer were due to the inadequate concentration of the drugs
in the medium. This is almost certainly the case with penicillin (Fig. 1) since
the author used 100 L.U. penicillin per milliliter of medium in all his experi-
ments. In our hands the optimum concentration of penicillin was found to be
500 to 1,000 I.U. per milliliter of culture medium.

The possibility that the lytic action of high coneentration of penicillin which
has been observed in our experiments is due to complement activation by soluble
complexes formed in excess of antigen cannot be disregarded and deserves
verifications.

On the whole, the lymphoblastic transformation test appeared to be a reliable
technique for the detection and diagnosis of drug allergy in vitro, but it is also
a delicate one. (Great care must be taken at every step so that the test is correctly
done. The preparation and culture of the lymphocytes must be carried out under
conditions of rigorous sterility. The glassware must be very carefully prepared.
Perhaps the greatest difficulty is the determination of the optimal quantity of
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antigen, and this varied greaily from one substance to another. Some substances
are toxie to the lymphocytes. However, when these difficulties were overcome,
the L.T.T. seemed to constitute the best test with regard to its precision and
reliablility in the diagnosis of drug allergy. Tt is hoped that inereased usc of the
test and many more observations will rapidly eonfirm our impressions.

CONCLUSIONS

The reaction of lymphoblastic transformation of blood lymphoeytes cultivated
in vitro has been utilized for the detection and diagnosis of drug allergy. Allergies
to penieillin, to aspirin, and to many other drugs were studied. The in vitro
tests have been in agreement with the clinieal history and with in vivo tests in
every case. The reactions have been regularly negative in control cultures in the
absence of the antigen. They were also negative in cultures containing antigen
when lymphocytes were obtained from nonallergic individuals who had received
the same drugs.

The test is positive whether the hypersensitivity reaction is of the immediate
or the delayed type. Positive reactions were observed with antibioties, alkaloids,
polypeptidic hormones, local anesthetics, iodinated substances, ete.

It is unnecessary to emphagsize the interest of this in vitro test for the diagnosis
of drug allergy, which is often so diffieult and hazardous. However, in order for
it to be valid, the test should be performed with extreme care. The determination
of the optimal concentration of the active drug to be included in the culture is
probably the most troublesome difficulty encountered.

SUMMARY

The development of an in vitro technique for the diagnosis of drug allergy
is now an urgent problem because of the increasing frequency of severe accidents.
The classical techniques such as skin tests and agglutination and precipitation
reactions frequently fail because of the nature of either the antigen or the
corresponding antibody.

This paper describes a method which, because of its specificity and reprodue-
ibility, appears to be very promising. It consists in the transformation of a
significant number of small blood lymphoeytes into blast cells when lymphoeytes
from sensitive individuals are cultured in the presence of specific antigen.
Liymphoeyte eultures from numerous patients sensitized to various drugs (e.g.,
penieillin, aspirin, local anesthetics, various antibioties, ACTH, insulin, iodinated
substaneces, ete.) have been studied; appropriate controls were included in each
study for comparison. The test has been regularly positive in the case of a
clinically proved allergy when the antigen was present in the culture. It was
always negative in the absence of antigen or in the case of nonallergic individuals
who had taken the same drugs. The test was positive whether the allergy was of
the immediate type (asthma, urtiearia, anaphylactie shoek, ete.) or the delayed
type (eontaet dermatitis). Corticotherapy regularly inhibited lymphoblastie
transformation, both in vivo and in vitro.

Although the test must be done very carefully, it scemed to he a most
sensitive and reliable test for the diagnosis of drug allergy.
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